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After am motorist 
dictates the engine! 


The final word is with the consumer—what he 
says—goes. 





The biggest consumer in the country today is 
the “$1500 and under” man, and he always will 
be. He represents the overwhelming majority 
of car buyers. 


His car must represent full value—it must be de- 
pendable and rugged, but above all it must be 
economical of upkeep. 

Thus the Four Cylinder Engine comes to its 
own and the Lycoming, a most highly devel- 
oped “Four,” takes its rightful place as the 
chosen power plant. 


LYCOMING MOTORS CORPORATION 


Williamsport, Penn. 
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See How the Patented Centrifugal 
Force Process Makes the Linings in 
Federal Bearings Absolutely 
Uniform 


Note the Wonderfully Close Grain, the Fine, 
Even Crystallization and the Uniform Texture 


F-G NHESE microphotographs (enlarged 100 
diameters) show the physical difference 

Ke between bearings lined by usual methods 
and Federal Bearings, lined by our Centrifugal 
Force Process. 

Engineers say that’ this Centrifugal Force 
Process—by which bearings are lined under the 
pressure of centrifugal force at 3250 R.P.M.— 
is the greatest single forward step in the history 
of the Bearing Industry. 

The Centrifugal Force Process automatically 
controls the rapidity of cooling. Each bearing is 
lined in exactly so many seconds and the cooling 
is always in exactly the same ratio to the lining 
process. Thus every Federal Bearing Lining is 
uniform in texture, remarkably close grained and 
extremely tough. It will not flake off. Because 
of the purely mechanical nature of the process 
there is never any variation—and every Federal 
Searing is exactly like all other Federal Bearings. 

Another special advantage of Federal Bearings 
is the fact that the linings adhere to the backs 
throughout the whole life of the bearing—first, 
because the bonding alloy is at the correct tem- 
perature during the lining process, and second, 
because the Babbitt Metal is distributed by 
centrifugal force under great pressure with abso- 
lute uniformity over the whole surface of the 
back. 

You need Federal Bearings in your motor be- 
cause they will greatly increase the life of the 
most wear-subjected parts, and thus add to the 
reputation of your motor for stamina. Write 
for complete details about the Centrifugal Force 
Process. Learn how it insures absolute uniform- 
ity in every Federal Bearing. 


FEDERALBEAR 














ING & BUSHING 


BABBITT-LINED BRONZE-BACK BEARINGS. BRONZE BUSHINGS_ BRONZE CASTINGS 


This Shows Why Federal Bearings 
Wear Longer 


Vv ICROPHOTOGRAPH of the Babbitt Lin- 
AYR ing of a Federal Bearing, enlarged 100 
diameters. Compare this picture with the one 
shown below. See how wonderfully close the 
grain is in this Federal Bearing. Note the dense 
crystallization, the fine structure and the abso- 
lute uniformity of grain. Naturally this makes 
Federal Bearings tougher and better wearing. 
They last longer and have no weak spots. 

This finer crystallization in the Babbitt Lining 
of Federal Bearings is due to the rapid rate of 
cooling—which prevents the large and uneven 
crystallization so noticeable in the bearing 
pictured below. 





Note the Large Crystallization 
In This Bearing 


Ay ICROPHOTOGRAPH of a bearing used 
LY by a well-known automobile, enlarged 100 
diameters. To the naked eye it looks like a good 
bearing. Undoubtedly the car manufacturer 
thinks it is a good bearing. But notice the large 
and uneven crystallization—which means a lining 
of varying character and one which wears un- 
evenly. This large crystallization is due to the 
slow rate of cooling and to the unavoidable vari- 
ation of pressure during the lining process. This 
picture graphically shows the physical and struc- 
tural defects, which while not visible to the naked 
eye, do, nevertheless, greatly shorten the life of 
such a bearing. 





DETROIT — MICHIGAN 
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12,588,949 Motor Vehicles in Use 
Throughout the World 


United States owns 83 percent of cars and trucks in 
existence. Europe has 1,110,996. Nearly 250,000 are 
in Spanish speaking countries. Analysis shows good 
export market for American automotive products. 


By David Beecroft 


12,588,949 cars and trucks in the world. This 

figure has been obtained after a careful and 
comprehensive investigation, including every country 
and covering a period of some six months. The re- 
sults are not perfect but are presented as: the most 
comprehensive and accurate available at the present 
time. 

Outside of the United States there are 2,083,289 
cars and trucks. These are distributed through every 
country and every continent in the world and indicate 
the widespread progress of automotive development. 
It is true, however, that a large part of these vehicles 
are in the English-speaking countries: . The United 
States, Great Britain and Canada have about 91 per 
cent of the automobiles in the world, while Australia, 
Newfoundland, etc., add to the predominance of the 
English-speaking nations from an automotive view- 
point. United States alone, with its 10,505,660 reg- 
istration in 1921, has over 83 per cent of the world 
total; Canada a little over 3.5. per cent and aeont 
Britain nearly 4 per cent. 

Because the United States. includes so large a per- 
centage of total automobile registrations, it is neces- 
sary to eliminate its total from most discussions of 
world statistics, if such discussions are to serve any 


4 hee best available statistics show that there are 


practical purpose. The United States is in a class by 
itself so far as-automotive selling problems are con- 
cerned. Consequently, the United States registration 
figures are treated as a separate unit in an article on 
later pages. 

Divided into major contihental classifications, the 
world registrations line up as follows: 


North and South America ................ , 11,162,110 
ANQUIINE veh acdc o/c ud ad a eM ERs 0 oo a twa 1,110,996 
ED Stas atnw a Sth ak ate a dike cera ds die 134,730. 
QUNMGER? 5:< 0:0 002 cack aN sé cdetexsishckeonnt 125,281 
REO ik kcesus sqdibensness daa sertannumeun 55,832 


From the point of view of the American exporter, 
the English-speaking countries with the largest regis- 
tration are not of major interest, since the foreign: 
market for his product lies elsewhere for the most 
part. It is more interesting from an export stand- 
point, therefore, to discuss world registration figures 
in foreign countries other than Canada and Great 
Britain. 

Excluding the motor vehicles in the United States, 
Great Britain and Canada, the total for the remainder 
of the world amounts to about 1,122,259. An arbi- 
trary division. of these remaining registrations may 
be made for market study. as follows: 
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Spanish speaking countries .......... 241,584 21.6% 
Europe (exclusive of Great Britain, 

Spain, Portugal, Azores) ........... 570,774 50.8% 
Africa (exclusive of Port. East Africa, 

ey PO were Are 55,8382 4.9% 
Oceania (exclusive of Philippine Islands) 112,900 10.1% 
PIB ooo a se ot ob tina se oh a eee ee «sees 134,730 12.0% 
North and South America (exclusive of 

Spanish speaking countries, U. S. A., 

Bree ee Tee 6,939 6% 
World total (exclusive of U. S. A., Can- 

ete, Gront DEAR) « ...o2cicesencde’s 1,122,259 


lar interest from an export view at the present time due 
to the generally unsettled economic conditions in those 
areas. 

In certain European countries, moreover, there is active 
domestic production of motor vehicles, notably in 
France, Italy, Germany and Belgium. This home com- 
petition will always be a large factor of sales resistance 
to American products. 

The countries which already have a considerable num- 
ber of cars, however, are likely to prove the most accessi- 
ble to the American exporter, since he is not under so 
great a necessity of selling the idea of motor transpor- 


The Spanish-speaking countries included in the fore- 
going total are indicated in an accompanying table. 


list brings out certain points of maj 
American exporter. 


The basis of computing the per- 


tation. 
This 
or interest to the 


A detailed analysis of registration distribution is nec- 
essary, however, if maximum value is to be derived from 
these world statistics. 


The value of the various coun- 





World 
United States............. 10,505,660 
CS eee 497,582 
OE See a ee ea 463,448 
I ethene tegtutu sin aten 236,146 
EE ee 91,384 
PPSOMNIBA 22.0.5 56. cpeccses 75,000 
PAPER. Sa ncheckcpuseedc 73,900 
SARNY  icccc i awed ct os oe 53,000 
WE eS iwticiose te Aik 45,983 
Dutch East Indies......... 45,000 
ae ee ae Cae ae 37,560 
New Zealand.............. 37,500 
tt re ee a ee 35,000 
ee 33,200 
Union of South Africa..... 26,468 
MEL iceceas tu seeeee see 25,000 
RROD 5 ce ciedisteulsb en eiees 25,000 
BOOBMABEIC on sc cnet se eeesss 22,260 
SUR catia cl cSielk? — SOLEUS S 20,000 
Switzerland ............... 18,011 
NNER! fC Sieata yal Sas oen 16,350 
Se ee eae 14,340 
OE ee ee 14,250 
eS ee ar 13,500 
Philippine Islands......... 12,381 
ROMER: 5. fi kSikn C3 WA ei Bow 12,260 





Registration of Cars and Trucks 

MINEO dc cis basen 4deene x 12,000 Jamaica .. Ses aier 1,350 
ST Se OE. Oe 10,700 British Guiana............ 1,050 
Sey ae ee 10,000 Barbados ................ 1,000 

i a , Canary Islands............ 881 
a... "3500 New Foundland... 0... 600 
| SSE 8,150 British West Africa...... 566 
Federated Malay States... 8,000 so vee aa 
Porto’ Bled «o.oo 6,500 Guideliepe .......... 00 500 
MMRMEG, o655 saiveiawaisiv paces 5,500 Paraguay ................. 500 
Ceylon Te COT eT Tee Te 5,350 Salvador .............eee0- 400 
Egypt ......-..-.-eeeeees 5,084 Portuguese East Africa... . 400 
POPEMORD 6 co icc cscecsisees 5,000 Nicaragua ............... 370 
Czechoslovakia ............ Se ee ere 300 
gee a er rere 250 
BON Sates sw cmitey be eos 3,343. French West Africa........ 230 
an 4k keene 2,500 Costa Rica............... 200 
NN io yds win ieee 2,500 Honduras ................. 200 
Hedo-Chins .........0.005. 2,300 Madagascar .............. 159 
Trinidad .............. 2,221 Bahama .................. 150 
ki ncncinevasenMite 2,187 Madeira Islands....... 100 
CL, xin dav oueeckeen Te rrr ree 80 
eer ern 1,990 British Honduras......... 68 
Panama .........c.ccceeee 1,950 Italian Somaliland........ 66 
Dominican Republic....... 1,800 Reunion. Island............ 35 
Mauritius Island .......... 1,600 Monrovia ................ 3 
| Re ge Ge a ae eee 1,500 12,588,949 











centages is sound from an export point of view, because 
those countries outside the United States and Canada are 
of chief interest as possible markets. 

The tabulation indicates that just about half of the 
remaining total of cars and trucks are owned in Euro- 
pean countries. France, Russia, Germany and other 
smaller European nations, however, are not of particu- 


tries as export markets depends partly upon the regis- 
tration figures, but chiefly upon other economic factors 
peculiar to the individual territory. While it is impossi- 
ble within the limits of a brief article to discuss all 
these factors in detail, a brief survey of each country will 
serve to bring out clearly the lights and shades in this 
comprehensive picture of the world automotive situation. 


North and South America 


ORTH and South America are far in the lead of 
N other continents as regards the total number 
of motor vehicles in use. There are 11,162,- 
110 cars and trucks in use in North and South Amer- 
ica, the vast majority, of course, being in the United 


United States.......... 10,505,660 co 6,500 
SUED iis So 0bhaed une 463,448 ac, eee oP Pee ne 3,343 
Argentina ............. 75,000 WMERORNBIA ....60<.crinvecs 2,500 
a ee eee 25,000 a 2,221 
SEED ciate hin nie.a0 050.0% 25,000 ee cere 2,000 
MDs bd DAL aisle Satelee dict 20,000 PORN fn. 8.3.54 ae eons 1,950 
> eS are eee 10,000 Dominican Republic... 1,800 
RO eee 10,000 ere ae 1,350 


States, which in 1921 has registered a total of 10,505,660. 

This leaves a total of 656,450 for these areas outside 
of continental United States. About 70 per cent of this 
is included in Canada, where a registration gain of 60,- 
337 has been attained over 1920. The remaining 193,002 


British Guiana......... 1,050 NICAPAQUA seccigicce oun 370 
Barbados ......cccsees 1,000 a A ee eae 300 
Newfoundland ........ 600 PHOMGUPAS ois cccccccccs 200 
PRPROURY jcc ccceicccce 500 Costa Piica...........0- 200 
Ecuador ........ce.e0s 500 MUNNAR Sih ii ke Tha 150 
Guatemala ............ 500 British Honduras...... 68 
Guadeloupe ............ 500 a 
ae er 400 PMN « via's. waa ha becty ORs 11,162,110 
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cars and trucks are scattered through the South and 
Central American countries, Argentina, Brazil and 
Mexico leading this group with totals of 75,000, 25,000 
and 25,000 respectively. 

The Dominion of Canada occupies the distinction of 
ranking third in the countries of the world in motor ve- 
hicle population, being led by the United States and Great 
Britain, the latter made up of England, Scotland, Ireland 
and Wales. Canada had 463,448 motor vehicles on Dec. 
31, 1921, as compared with 403,111 one year ago. 

Canada, with its area equal to that of the United States 
or Brazil, or Australia or the Continent of Europe, has 
7,200,000 population; has 1 car for every sixteen persons, 
as compared to 1 car for every 10 persons in the United 
States. The Province of Ontario, a rich agricultural and 
manufacturing province, has nearly one-half the cars of 


mate, as total registrations for the country, with its 
9,000,000 population, are not available. Argentina ranks 
sixth among the nations of the world in motor popula- 
tion, being led by the United States, Great Britain, Can- 
ada, France and Germany. Buenos Aires, the capital, the 
largest city in the world south of the equator, has, with 
its 1,800,000 population, 15,000 cars, of which 6500 are 
used for taxicab and hire purposes. In the other cities 
of Argentina, such as Rosario, Cordoba, La Plata, Bahia 
Blanca, Mendoza, Tucuman and Santa Fe are 10,000 more 
vehicles, leaving 50,000 in the rural part of the country. 
Some careful estimates place the total automobiles in Ar- 
gentina at 80,000. 

It is only in recent years that Ford has started assem- 
bling in Argentina, so that most of the motor vehicles 
have been imported. From 1910 to Sept. 30, 1920, a total 





Ownership of Cars and Trucks by Countries 


KN Gs kesbaceénweeenns ER eee ee 5,064 Nicaragua .........0.:... 370 
IRL. Sees. os bk aoa wena 250 Federated Malay States.... SOCO. NGRWSP™ 2. 65. oii ic cenees 14,340 
APROMUINA ... 0 0..c cease (0 MM) Bleeds shapes err ae 236,146 Pamama .........2..ccee 1,950 
SE Sineee eek dedarcs’s 73,900 French West Africa....... yg | Se eee 500 
ft See meee ney ee 16,950 GePMORe .. 20 cic cieceeds. Cae PO c. ddd iceecéieiice 3,343 
PERO iccelutare clare Caton eigen’ SO GONE Comme aie os he cdclens. 3,500 Philippine Islands ........ 12,381 
jE a eet eee eee 150 Great Britain ............. AGEGGR:: FORM: oie ics csv cadceccue 10.700 
IMEI 5%, ciosea whe de ce 1,000 Guadeloupe ............... 500 Porto Rico ............... 6,500 
Belgium ................. 33,200 Guatemala ............... S00 Portugal ................ 5,000 
EE ate dwincewe lke auth as ee ME wey een dt hervndews 1,500 Portuguese East Africa.... 400 
RMI distancia oad woe oe 25,000 Holland .........cccccee. 13,500 Reunion Island ........... 35 
British Guiana ........... Re © Cae eaaenadwnscnee 200 Roumania ............... 8,500 
British Honduras ......... a Se ee GEOR: TR a ik kv cccciincctde 35,000 
British West Africa ...... 566 Indo China ............... 2900 Salvador .. .......065....8% 400 
RL cod in hn bah Side weal 463,448 Italian Somaliland ........ OO i Ss eta s v0.0 + Bs occ cus 2,187 
Canary Islands ........... _ Ji RRR ARE, 53,000 Spain ..............-+.0ee 37,560 
MR: hd aittanatts bisin wirarcien 5,350 . PI ec o54 dea ee pears 14,250 
Czechoslovakia ........... oc heehee RE’ 18,011 
I ih She cata tho heh 4 Heck 10,000 tiie 159 Was aeduneeecadesee 2,221 
“Sait tale A ER Oe | BR os: mgr Bele ite aaa lake , || NR ee Tg ie 1,990 
. : Madeira Islands ...... 100 : - 
SE iis 6 osa0 4 och es ween 2,000 =a Fo SL NP ener Perea 5,900 
Costa Rica................ 200 Mauritius Island .......... 1,600 Union of South Africa.... 26,468 
GR 4 580d deicued bales 20,000 Mexico ................+. 25,000 United States ............ 10,505,660 
DN © ii oSck eek be es 22,260 Monrovia ................. 4 RE REEes 10,000 
Dominican Republic....... 1,800 Morocco .................. 2,500 Venezuela ............... 2,500 
Dutch East Indies......... 45,000 New Foundland .......... 600 tact 
TOWED bo. ksig 6 ccc liesinciacce’e Sua 500 New Zealand ............. 37,500 12,588,949 








the Dominion. The division of cars among the different 
provinces as of Dec. 1, 1921, and as of Dec. 31, 1900, are: 








December 31, December 31, 

Province 1921 1920 
CME Oo co ceeles iees 200,900 171,500 
Saskatchewan ............ 63,370 60,749 
STE: 5 cit ches Heicworiddeed 39,835 38,015 
British Columbia ......... 32,724 28,200 
a a eee 59,707 43,500 
INGIVE SCORER: dis. ¢ o:0 010m: cine 13,940 12,198 
New Brunswick ......... ‘ 12,103 11,421 
Prince Edward Island ..... 1,200 1,073 
BPRRAOIUOE Sf. 3.0. rales w oaie o's are 39,669 36,455 
463,448 403,111 


The prairie agricultural province of Saskatchewan leads 
the old province of Quebec by nearly 4000 vehicles. The 
lack of good roads in western Canada is holding back the 
sale of motor vehicles. 

Quebec has led all the other provinces in good roads 
with permanent hard surfaces, but in the last three years 
Ontario has adopted a provincial policy and has been car- 
rying on an extensive highway program. 


Argentina has 75,000 cars and trucks. This is an esti- 


of 65,275 vehicles were imported. Ford has assembled in 
Buenos Aires about 25,000 vehicles, although the Fords 
sold in that country practically double this figure. 

During 1921 the imports into Argentina from Jan. 1 to 
September were: Cars, 414; trucks, 57. These were di- 
vided between European and North American manufac- 
turers as follows: 


United States Europe 
Cae CaS PRs ease weaves 328 86 
"SEOGME cscs cee weadeeren tack 7 50 


Of the European trucks 24 were used models. 
The imports of cars and trucks into Argentina since 
1900 follow: 


Cars Cars 
SO wc tdnweadcand aces ORR Tia acdv sada der 1,581 
BOOR ¢icsedadeiasouree 1G? G68 ics tS 2,461 
BOGE dias Secs eeeka sans SO AOE A visa vendbaucae 4,281 
NOOR oe endsicinedceeaes Clin = SON ek cake Tae eh ee 5,115 
ROO iv ocewccas ensues ERX. RUMMY cal ahkica wend on 2,185 
SOO 4s ka ro acne dante SEC) - AGO beceauadgatonseda 1,847 
MR hc cae cadmetacneus (Flee +B S wade ccs eden wanes 5,929 
NGO owidcckacduwnkans GIG BREE. fc caiarise pees 11,031 
GU: 4<3 cds dr duteuaane ME: -* SOE a 6 dh oeicnees cadet 5,926 
NGOS 52. e Kckicsicleaa Oe Gee + WR ss cae ccatacese 4,594 
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During. the first. six months of 1920 there were im- 
ported 7284 cars and 102 trucks. 

Brazil, with an area equal to that of the United States, 
and a population of 30,000,000, has 25,000 motor vehicles. 
This is an estimate, as registrations for the many states 
comprising Brazil are not available. An estimate places 
trucks at 1000. These vehicles are distributed partially 
as follows, this distribution being an estimate and not 
based on registrations: 

a6 ate SRDSILD MUBETICE ono: se sivas c0aessce 4,000 to 5,000 
BBD WAUIe MIGUEICE Cs. cnc wci cs cctacciese sect + 4,000 to 6,000 


PG TIEND yn i kd kW Sa Nd nae Dee Woe ese ee 1,000 
rr eer 6,000 
ROSA PR MITIORY 535.0. 5535's ow Sida HAHA Kee alqaweenes 3,000 
DONS TRUETIOR io 5 65.6 Kc bees erie ese noe a4 aks 2,000 


There were registered in Pernambuco in August, 1920, 
cars, 851; truck, 127; motorcycles, 8. A year later the 
registration was: Cars, 633; trucks, 173; motorcycles, 15. 
The reduction in the number of cars is probably due to 
late registration. , 

Ford has established an assembly branch at Sao Paulo, 


within. the limits of this city are excellent. In Punta 
Arenas, 610 cars have been imported, and 93 motor trucks. - 
In the district are 85 motorcycles. 

Uruguay, the smallest country in South America, and 
with but 1,250,000 population, has more good roads than 
any other country on the continent, which explains why 
it has 10,000 motor vehicles. In Montevideo are regis- 
tered 7461 cars, and there were imported into Uruguay 
from 1903 to May 381, 1921, a total of 13,194 vehicles. 

There are 573 motorcycles in Uruguay, of which 500 
are in Montevideo. Of the 573 motorcycles, 461 are of 
North American manufacture. There are not over 100 
users of motor trucks in Uruguay. 

Porto Rico, with from 6000 to 6500 vehicles, is using 
the motor vehicle to supply transportation not furnished 
by railroads. . Bus line transportation has reached large 
proportions on the island. In the last two years the use 
of motor vehicles has increased rapidly, as at that time 
there were 4324 cars, 210 trucks and 210 motorcycles in 
operation. 

An estimate of 3348 motor vehicles in Peru is not based 

on registration figures, as such are 





not obtainable. Exports from the 
United States to Peru totaled 3565 





which in recent months has re- 
ported extensive improvement in 
sales. 4 rage P 
Mexico’s motor population at 25,- Car Ownership in Spanish 
000 cars and trucks, is based on Speaking Countries 
8000 vehicles being added in 1921, | re ee 75,000 
which was the greatest year for the ON os se sin sige sitanalel 37,560 
motor vehicle in Mexico, to the esti- a aaa pS 25,000 
mate of 18,000 being in the coun- BL «cscs tebewcaceeaeersal 25,000 
try: at the end of 1920. Registra- eet ca as oll ae 20,000 
tion figures for the City of Mexico Philippine Islands ............ 12,381 
in August, 1921, gave a total of 9066 TOT TT re 10,000 
vehicles, made up of private cars, Uruguay TYTTTL TE TT ee TS 10,000 
4015; taxicabs, 4166; buses, 363; te “e coeerererssececene aoe 
Government cars, 309; trucks, 214. egg — idle Coie 3.343 
To this can be added 265 motor- Venezuela .........-.......... 2,500 
cycles. In 1919, there were 20 dif- I cia, ccs oy bags 2,000 
ferent makes of automobiles in ee 
Mexico, and in 1920 the number had Dominican Republic........... 1,800 
increased to 48. Mexico is the only Ach bi kehweawededads 500 
country that imported more auto- re er 500 
mobiles in 1921 than in 1920, and eee ere 500 
the most careful estimates show ean evente we stout Sete 400 
° : . ° ortuguese East Africa....... 400 
that the automotive registration in MUMOMAIID |... .c0.cccsecseeres 370 
Mexico increased from 40 to 50 per so 5x Eos ews aw 300 
cent during last year. ee ee 200 
Cuba is estimated to have 20,000 IED iin ce buin'xKcqu een eke 200 
cars and trucks, of which 20 or 25 Madeira Islands .............. 100 
per cent are motor trucks. This es- PS. ok Side se adow red 80 
timate is based on reports from 
United States consuls for their va- 241,584 
rious districts. The Province of 


Habana, which includes the city of 











cars and 1267 trucks. In 1917 Peru 
imported 582 vehicles. In 1918 she 
imported 607 and in 1919 there were 
609. The registrations for Lima, 
the capital, are given as 2229, con- 
sisting of 629 cars for hire, 1300 for 
private use and 300 trucks. 

Estimating 2500 motor vehicles in 
Venezuela is an approximation, and 
of this number, 10 per cent is 
trucks. Caracas, the capital, has 
505 cars. Different United States 
consuls have given reports for their 
districts which estimate the motor 
vehicles as follows: Peurto Cabel- 
lo, 500 cars and trucks, and Mara- 
caibo, 325 cars. There are 45 farm 
tractors in the country. 

Colombia is estimated to have 
2000 cars and trucks. During the 
first six months of 1920, approxi- 
mately 1000 cars were imported 
through the port of Barranquilla. 
Not over 12 farm tractors are in use 
in this district. In Cartagena are 
90 cars, 20 trucks and 10 motor 
buses. In Santa Marta are 42 cars 
and two trucks. Trade estimates 
give Barranquilla a total of 332 
cars, 24 trucks and 31 motor buses. 








Havana, in the latter part of 1921, had registrations of 
10,216 cars, 2958 trucks and 166 motorcycles. During 
1920, approximately 2800 cars were sold in this district, 
and in the first seven months of 1921 approximately 800 
more were sold. 

Chile is estimated to have 10,000 cars and trucks. In 
1919, the most reliable figures showed 8000 vehicles in 
the country. In that year the registrations in some of 
the cities were: 


a re ll er rrr 86 


SND. nciceesess BID. WRMNVIR 6icisecdweec 51 
PMPOTARAStA occ cses Bid. 7 MOMPORD: 30.66ne Kas sous 69 
Panta Arenas .....+. BES WANED 4icwacncsaeen 80 
Concepcion ...... s+e04 Oe 


‘During 1921, there were imported into Antofogasta 180 
cars, 60 trucks, 40 taxicabs and 10 motocycles. The roads 


Total imports in 1920 were 1200 vehicles. 

The Dominican Republic on Jan. 1, 1921, had 1644 cars 
and trucks registered. Of this total 560 cars were im- 
ported in 1920 and 211 in 1919. All of the cars are of 
North American manufacture. There are 50 motorcycles 
in the country. A dozen farm tractors have been sold in 
the last two years. 

The Republic of Panama and the Canal Zone, but not 
including the city of Colon, have 1750 cars and trucks. 
The city of Colon has licensed 200 vehicles, including 50 
trucks. There are four tractors and 15 motorcycles in 
the Republic. 

Costa Rica his issued 220 motor car registrations. The 
imports for 1919 and 1920 have not been published. In 
the first ten months of 1921 there were sold 33 vehicles. 
There are 12 motorcycles in Costa Rica and 23 motor 
trucks, 
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Nicaragua has 370 motor vehicles made up of 350 cars 
and 20 trucks. During 1920 there were imported from the 
United States 184 cars. Not over 25 per cent of this num- 
ber’ were imported in 1921. There are 8 farm tractors 
and 6 motorcycles. 

Honduras has 200 motor vehicles, divided among. dif- 
ferent districts. The Tegucigalpa district has 60 cars, 10 
trucks and 5 motorcycles. The Ceiba district has 59 cars, 
9 trucks and 5 motorcycles. The Puerto Cortes district 
has 48 cars and trucks. 

Guatemala has 500 motor vehicles, of which 90 per cent 
are in Guatemala city. This number includes 40 trucks. 
In 1919 there were imported 126 cars, all from the United 
States; in 1920 the number was 165 from the United 
States and 1 from England and 1-from Mexico. There are 
50 farm tractors in the country. 

Salvador has 400 motor vehicles. The majority of these 
are of American manufacture. The use of the motor bus 
is a recent development. 

Ecuador has 500 motor vehicles, which includes 6 trucks. 
There are 8 farm tractors. 

Haiti has 726 cars, trucks, tractors and motorcycles, 
made up as follows: Cars, 650; trucks, 40; motorcycles, 
25; tractors, 11. During 1920 there were sold 60 cars 
and 15 trucks, and during nine months of 1921 sales were 
20 cars and 12 trucks. 

Bolivia has 300 motor vehicles. The exports from the 
United States to Bolivia prior to 1920 totaled 379 cars 
and 67 trucks, a total of 446. 

Paraguay has 500 motor vehicles. The United States 
has exported to Paraguay 186 cars. Most of the cars are 
in the five cities, Asuncion, Villarica, Concepcion, Pilar 
and Encarnacion. 

Jamaica had registered on Aug. 25, 1921, a total of 1350 
automobiles. Trucks in use are estimated at 150. As 
compared with these figures there were in October, 1920, 


a total of 2010 vehicles registered, the drop in 1921 ap- 
parently indicating vehicles not in use. Not over 25 agri- 
cultural tractors are used on the island. 

British Guiana, a British possession in South America, 
has 1050 cars and trucks, of which 159 were imported in 
1920. To this can be added 150 motorcycles and 100 farm 
tractors. Importations of cars and trucks in 1921 were 
very small. 

The British island of Barbados has 1035 cars and 
trucks, of which 35 are trucks. There are 150 motor- 
cycles on the island. In 1920 Barbados imported 197 cars 
and in 1921 only 30. There are 12 farm tractors on the 
island. Barbados is largely given over to sugar planta- 
tions and has an excellent system of macadam roads over 
the entire island. 

The island of Guadeloupe, a French possession in the 
West Indies, has 500 motor vehicles, this including 50 
trucks. American makes dominate. Importations in 1921 
were very limited, and in 1920 only 71 motor vehicles were 
imported from the United States and 32 from France. 

Trinidad has 1961 motor cars, 200 motor trucks, and 60 
motor buses. An analysis of motor importations shows: 


BEE. b scateeedaseagnes i rarer =<" 196 
FOE bess wcedoncedane eo « ER) saceeascscacanie 114 
PE Se Wei nadecccedons Oe Se bance veaskceseuten 246 
ETE UTE eT re BER) TR cc cceascasenaual 624 
DOO Lada nes Mis beuande ds 174 


Probably not over 100 vehicles were imported into 
Trinidad in 1921. There are 200 motorcycles on the 
island. Very few farm tractors have been importea. 

British Honduras in October, 1921, had 56 cars and 12 
trucks. Five farm tractors are used in the lumber indus- 
try. Lack of roads is responsible for the small number 
of vehicles, 75 per cent of which are for hire. Practically 
all cars and trucks imported have come from the United 
States. 


Europe 


Europe, the total being 1,110,996, according to the 
figures obtained in this survey. The European 
countries best known as automobile producers lead the list 
in registrations. Great Britain is found at the top, while 
France, Germany and Italy follow in the order named. 
Figures for many of the European countries have been 
difficult to obtain, since registration of motor vehicles is 


Me than a million cars are now in use throughout 


Great Britain........... 497,582 Denmark ....... 
PU ids ccrcedecedeens 236,146 Switzerland 

Germany ..........085. 91,384 Austria ........ 
SU ducteceuensueiscwes 53,000 Norway ........ 
MEE tacdenndasesnts Cine 37,560 Sweden ........ 
CD edecadaudavane cose 35,000 Holland ........ 
Ree Serre 33,200 Poland ......... 


not carried out to the extent that it is in this country. 
Figures for Russia have been particularly hard to get be- 
cause of the unsettled economic and political situation in 
that country. The figure for Russia used in the following 
tabulation is little more than an intelligent guess, since 
there is probably nobody in the world who can give a 
refinite ‘figure as to how many cars and trucks are in 
that country. 





bedeuate 22,260 Roumania .............. 8,500 
addecaads 18,011 POI ooo idwecccecess 5,000 
‘chin areas 16,350 Czechoslovakia ......... 4,133 
eres 14,340 Pa igen tecicsinen 80 
areata 14,250 

Sere 13,500 WER. picts accscivess Ge 
Kika’ weke 10,700 





Great Britain, consisting of England, Scotland, Wales 
and Ireland, had on Aug. 31, 1921, a motor vehicle regis- 
tration of 497,582. This was made up as follows: 


Gt ts ook os eit due eae es acewadbadeanedeed 242,500 
NE. u.c ccinwlt bane $s Re eeht ee can eehnnpeese’ 128,200 
PO ins cv cdicaveadgbesewrerceedcuasceun 82,800 
ET PHM. 5 « ddewc td dag dssvnexcsecnnetad es 14,520 
HONG, LOCOMOUINES obiciec vccwcicckcieeccceedeeuene 2,650 
IIR | be ais Ueidid « due ols he Godse we he 312 
PET ECET TET eC TTL TET 173,200 


When 373,200 motorcycles are added to the other motor 
vehicles it gives a grand total of 870,782 motor vehicles of 
all classifications. The 2650 road locomotives undoubtedly 


referred to steam vehicles, generally designated traction 
engines. Under motor hackney undoubtedly is included 
all taxicabs, and we are not certain if motor buses come 
under this classification. These figures from the Ministry 
of Transport are for the registration of the first nine 
months of the year. Figures are not available for the last 
three months. Great Britain has always been a great 
motorcycle country, and is one of the few in which more 
motorcycles are used than motor cars. 

Basing calculations on 497,582 vehicles, and with a 
population of 48,000,000, there is one vehicle for approxi- 
mately every 96 persons. The total area of the British 
Isles is approximately the same as the State of New Mex- 
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ico. The country is served with a network of improved 
highways, it being questionable if there is any other coun- 
try that compares with England in the uniform character 
of its highways. 

France for the first time in history has accurate sta- 
tistics on its motor population, and the following figures 
are as of July 1, 1921: On that date there were 236,146 
automobiles of all kinds, which included cars, trucks, and 
buses, but did not include cyclecars, motorcycles with side 
cars, or motorcycles. This total gives one motor vehicle 
for every 152 of population. It represents an increase of 
100 per cent as compared with the vehicles in France 
prior to the war. A further analysis of this total is: 


RRM MORNE: (616 Skis din s.wivion wie bbe eee ie 135,266 
RPIWOUR BPTCKS ~ 5.0.5 « 0:< vin si 'e sieve sini ister wees . 72,649 
EOP IMIES 66 6a ba Sin op ae Sewanee as es Jaane .. 21,038 
Municipal trucks ....... Siemens oats islcoss te ako pone,  MOELO 
State subsidy trucks ........... Seta vesecmaats ci af 


These figures do not take into account army automo- 
biles of any character. 

The division of motor vehicles in France in the differ- 
ent departments shows that by far the greatest number 
is in the Paris zone. Paris with its suburbs has the fol- 
lowing vehicles: 


PPV ALE CONG | 55.550 :5io5 ese Vis SRSA Nie od. w obec bro Sido wed RO 
Private trucks ........;:. iss Gptew ad Uf one, akevale ole alee 
NN 6 ick SAGO CeO i ou aay « Hale heaton 


The other French departments are a long distance be- 
hind Paris in the registration of motor vehicles. The de- 
partment of Rhone, which includes the city of Marseilles, 
has only 8657. The Nord, comprising one of the wealth- 
iest regions of France, has but the same number. An an- 
alysis of French registration shows that in many of the 
agricultural regions a large amount of work remains to 
be done in selling automobiles. 

Germany had registered on July 1, 1921, motor vehicles 
to a total of 91,678, this including cars, trucks, buses, and 
tractors, and army vehicles as well as civilian vehicles. A 
rather complete analysis of this total is as follows: 


DEOUG? CAPE. 6 ccs vers en rk eer Serdalits 59,588 
SIME Sevag ereiesseyteeeeaiols Sida seen. ..... 30,424 
IN ho sts ah Gl phic a to oar’ x ful veil SaS Bieta We lt la del os 1,372 
BNROES . eANSies ass dcctuaseesen jupabetawmne mee 


To this total may be added snstonendion, 26,729. Ger- 
many is the only country in its registration dividing its 
vehicles into internal combustion, steam, and electric clas- 
sifications. This analysis shows 385 electric passenger 
vehicles. 


French Motor Vehicle Registrations by Departments 






















































































Public Service |Privately Owned Public Service |Privately Owned 
Automobiles Automobiles Total Automobiles Automobiles Total 
State ne State aks 
DEPARTEMENTS Subsi- DEPARTEMENTS Subsi- 
dized Pass. ; Pass. All dized Pass Pass All 
Trucks} Buses | Trucks| Cars | Trucks} Cars | Trucks} kinds Trucks | Buses | Trucks} Cars | Trucks} Cars | Trucks} kinds 
and Auto- and Auto- 
Buses mobiles Buses mobile 
a SO eee ee ee 10 60 18 790 388 860 406} 1,266 ee OT COE ee 1 60 25) 1,657 459| 1,718 484] 2,202 
OS ee oe nae 10 35 34 744) 2,750 779} 2,784) 3,563 RTE Pee ee 16 38 14 255 70 309 84 393 
A eee 2 143 14] 1,313 441} 1,458 455) 1,913 Lot-et-Garonne Sinaia ee 9 34 6 877 330 920 336] 1,256 
Alpes (Basses)............ 12 33 12> =: 168 112 208 124 332 eee ae 5 16 4 79 24 100 28 128 
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"ee aoe , | 13 20 9 424 204 457 213 670 DNs nca 35 90s) s Bos 4 176 366) 3,872} 2,656} 1,052) 3,022) 7,074 
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Classification of the 30,424 trucks shows 858 electrics 
and 30 steam. A glassification of the private cars shows: 


Pylvehele: GUE Gb ko vb hoitevy cdsde ccinliuwed’s 48,963 
Covernmaeed CUO x. os b dibicwKi cen ohivae Epedeks 3,321 
TRIE Laat tev deeneds atcha tensa e dickens 7,574 


The 292 tractors are made up of electric, 73; steam, 84, 
and internal combustion engine, 135. There are 540 fire 
department vehicles registered, and 264 street cleaning 
vehicles. 

A comparison of the passenger cars registered in Ger- 
many on Jan. 1, 1914, and February, 1920, shows a heavy 
decrease. The figures for 1914 were 60,876, and for Feb- 
ruary, 1920, 32,450. A comparison of the truck registra- 
tions on those dates showed in 1914, 9639, and in 1920, 
more than double that number, namely, 19,742. The reg- 
istration of motorcycles in 1914 was 22,557, and in 1920, 
9369. 

Holland, with an area one-half greater than Massachu- 
setts, and a population close to 7,000,000, has an estimated 
motor vehicle census of 13,000 motor cars, 500 trucks, 
15,000 motorcycles, and 100 tractors. This estimate is 
as of July 1. It has been impossible to get accurate 
figures, and even the figures of 1920 to which could be 
added the imports of 1921, are not correct in that we do 
not know how many of the vehicles imported remain in 
the country and how many are merely in transit, destined 
to other countries. The imports for 1920 totals 7603 ve- 
hicles from the following countries: 


Country Number 
eT er Tee 3,790 
OD: ocka'c bins. cenhenenhany ans <eeueeinds 2,968 
EE Scent sdscdandasssccaeeds eave weananenn 402 
2 a a rT reer rere ne 236 
CCG RGA oii oies de Sir eunctsnestecwenn Meues 207 

OUGE ee suecdxde eek che toows wane wwwewenens 7,603 


Spain on July 1, 1921, had 37,560 motor vehicles of all 
kinds in operation. Unfortunately these figures do not 
show the division between cars and trucks. This total 
is made up from official figures from the different provinces 
of Spain showing the widespread distribution of the motor 
vehicle in that country. As in most European countries, 
a pretty heavy percentage of the vehicles are in the large 
cities; thus Madrid, the capital, and Barcelona, a great 
manufacturing city, each with a population of 650,000, 
have 7500 cars and trucks each. A total of 37,560 is a 
small motor vehicle population for a country like Spain, 
which is one-fifth larger than California in area, and a 
little larger than all of Germany. Being largely an agri- 
cultural area, the prospects for a wide use of vehicles 
among the agricultural classes is good. Its population is 
20,500,000. Ford has established an assembly branch at 
Cadiz. 

Czecho-Slovakia has a total motor population of 4133, 
which is divided among the city of Prague and the four 
provinces comprising Czecho-Slovakia as follows: 


Cars Trucks 
WANINIIN, aod i Ha cigtha< sa wreree ewan wes 1,297 532 
DE » cacinn ¢ pon canons anges tapes 1,121 360 
MII soa civ a's < sa Viers 06 8h 6. Ge'e erent e' 326 131 
SUN. ss ic ceed coca Chgen Rebels 97 38 
DUMMIES forse oc.ce Secncatede eee ene nee 174 57 


During 1921 there were sold up to September 1 a total 
of 555 automobiles. No sales statistics for the remainder 
of the country for this year are available. 


Austrian Conditions 


Austria has been designated as the head without the 
body, remnant of former Austria-Hungary. Vienna, a 
city of 1,800,000, and one of the beautiful cities of the 
world, and the former center of Austria-Hungary, is now 


the major part of what is left of this former empire. 
Austria is to-day an area scarcely the size of Indiana. It 
is a great city with a tourist country but none of the 
manufacturing and agricultural areas to support it, which 
did support it previous to the war. Notwithstanding that 
the body, which, so to speak, supported the head, has been 
amputated, the city of Vienna remains a great city, and 
one to which the Near East comes to make its purchases. 
Vienna will have to buy largely her manufacturing and 
agricultural products from the adjoining countries. The 
motor population of present Austria, with 6,000,000 peo- 
ple, is approximately 16,350 cars and trucks. These are 
divided, cars, 13,000; trucks, 3500. To this can be added 
4000 motorcycles. The number of motor vehicles in a 
resort area such as Austria is certain to exceed, by some 
quantity, the numbers registered by its citizens. 


Swiss Registration 


Statistics on the number of motor vehicles in Switzer- 
land, the great resort area of Europe, are no indication 
of the number of motor vehicles in use in the country at 
certain seasons. This country, which in area is twice 
the size of Massachusetts, and with 4,000,000 population, 
had on Aug. 31, 1921, a total car and truck registration of 


18,011. The segregated registration figures as of that 
date are: 
CE on snns cteqnges 13,172 Motorcycles ......... 9,500 
Se catnciadens 4300 TMC kiki ce desde 160 


These figures give Switzerland a motor vehicle, that is, 
a car or truck for every 200 population. Included in the 
passenger car figures are 196 passenger buses registered. 

Registrations for Italy during 1921 have not been ob- 
tainable, but registrations at the close of 1920 showed a 
total of 53,000 cars, trucks and motor buses. To this 
should be added 15,000 motorcycles. The detailed figures 
are: 

WOOT suc cde cvennas 25,000 Motorcycles ........ 15,000 
"ERUONY 5 css Pastas 25,000 Motorbuses 

Estimates on the sales in Italy during 1921 have been 
placed as follows: Trucks 5000; motorcycles, 5000. No 
estimate has been obtainable on the number of cars sold 
last year. Italy as a country in area is twice that of 
Iowa, and its population of 40,000,000 is twenty times as 
great as that of Iowa. : 

Poland on the new map of Europe almost equals Cali- 
fornia in area, and with its population of 24,000,000 offers 
one of the fields worth watching and developing for motor 
vehicles in Europe. The total number of vehicles in use 
is a composite estimate, and is placed at 10,700, composed 
as follows: Cars, 6800; trucks, 2000; motorcycles, 1900. 
A goodly percentage of these are found in the three im- 
portant cities, Warsaw, Lodz and Posen. Warsaw, with 
almost a million population, has 2600 vehicles that have 
been operated during the past year; Lodz, a city of half 
the size, has 200; and Posen, with 150,000 population, has 
300 vehicles. Poland, being largely an agricultural coun- 
try, is certain when conditions become settled to be a 
useful market. 

There are approximately 980 cars, 120 trucks, and 210 
motorcycles in the Free City of Danzig, many of which 
have been brought in during the past year by the vari- 
ous missions, commissions, Polish officials, and representa-. 
tives of the League of Nations. In 1920 there were reg— 
istered in the city 302 cars and 62 trucks, a total of 364. 
Toward the end of 1921 there were registered cars, 683;. 
trucks, 123; motorcycles, 115. 

Bulgaria, whose railroad and other methods of trans- 
portation was seriously wrecked during the war, is still 
as badly handicapped in transportation as practically any 
country in Europe. For ar area as large as Tennessee, 
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and with 5,000,000 population, the number of cars and 
trucks, 1140, is ‘hopelessly inadequate. The best avail- 
able figures obtained from Sofia, the capital, are: Cars, 
700; trucks, 400; buses, 40; motorcycles, 100. These 
figures apply to the entire country. In the past two years 
the number of motor vehicles has increased 35 per cent, 
largely by importations of Italian makes. During the war 
German vehicles were purchased. The present condition 
of roads in Bulgaria is not conducive to increased use of 
vehicles, but the inefficient condition of the railroads and 
the greatly increased production in agriculture, timber and 
tobacco, augur favorably for an increased use of motor 
vehicles. 

Belgium at the end of 1921 had 33,200 motor cars, 
trucks, and tractors, according to Government officials 
as of that date. It might be more conservative to say 
that there were really in use in Belgium 32,000 vehicles 
in order to take care of dual registrations. The detailed 
figures are: 

BOE Wikigin'ane-s Wiiiew aioe 28,160 Trucks 

The number of motorcycles in use is 20,000, compared 
with 11,000 in 1914, immediately previous to the war. 
The growth of automobiles since 1914 has been nearly 


100 per cent. There were, when the war opened, 16,000 
automobiles, as compared with 28,160 to-day. Belgium is a 
small country, only one-half larger than Massachusetts 
in area and with a population of 7,600,000, and has ap- 
proximately one automobile for every 230 population. 
_In considering ratio of population to automobiles, it 
must be kept in mind that Belgium is a manufacturing 
country rather than an agricultural one. 

Roumania, one of the Balkan countries, which in area 
equals New Mexico, with 17,000,000 population, has an 
estimated total of 8500 vehicles of all classes. The Rou- 
manian army operates 1500 vehicles in all parts of the 
country, the majority of which are in Bucharest, the cap- 
ital, a city of 350,000 population. In this city are 1960 
privately owned vehicles, thus leaving 5100 vehicles of 
all classes in the remainder of the country. The imports 
in 1920 were 711 vehicles of all classes. Due to the break- 
ing up of many of the large estates among small land 
owners, it is not expected that for some time the develop- 
ment of the farm tractor industry will be very rapid. 

Portugal, about the size of Indiana, but with nearly 
6,000,000 population, had in 1919 about 4400 cars and 
trucks. To this may be added 200 motorcycles. 


Asia 


SIA has a total of 134,730 cars and trucks. More 
A than half of these are located in three countries— 


its enormous population, China stands fourth in the list of 
registrations. There are many parts of Asia which offer 





India, Japan, and the Dutch East Indies. Despite little immediate chance for automotive development. 
ER 6 Pio teehee ccesenn eon 45,983 Federated Malay States.. 8,000 WS cain iidcadvesce ee 2,187 
Dutch East Indies........ 45,000 DAMEN kas Soh secswiFeens 5,500 
Da iecsc seeks tees a sess 12,260 ee ee re 5,350 MEM Css 5b bie sel ekicoenes 134,730 
bh os ceatouss eee 8,150 a 2,300 





China, with its 400,000,000 population and area nearly 
one-half greater than that of the United States, has a 
total motor registration of 8150 vehicles, made up as fol- 
lows: Cars, 6866; trucks, 437; buses, 55; trailers, 50; 
motorcycles, 792. There is no other country in which 
greater difficulty lies in the way of accurate registrations 
than in China. There are several areas that are under 
the government of other nations, and motor vehicle reg- 
istrations in such areas are under these respective gov- 
ernments. The most of the vehicles are in the cities. 
It is estimated that there are 4000 in Shanghai. 

China has 60,000 miles of well-constructed courier 
roads which radiate out of the chief centers and connect 
with provincial capitals, but unfortunately the use of the 
telegraph and railroad have let these highways go into 
disuse. Of these 10,000 miles radiate from the national 
capital and 50,000 from provincial capitals. China has 
total railroad mileage of 7000 miles. 

The passenger cars and trucks in some of the divisions 
of China are: 


City Number City Number 
CO a 152 Changchun ........ 41 
Changsha ........ 3 DRITIBR: shi54 2b sks 240 
Foo Chaw ........ a7 Hankow ..-....... 252 
HIONGKONE: «22.0.0: 617 rr ree 35 
Mukden .......... 81 ee 53 
Nantungchow ..... 23 Newchwang ...... 9 
gc a 1,127 Shanghai ........: 4,670 
| 646 RS re 41 
Tsingtao ......... 45 Elsewhere ........ 70 


British India, on March 31, 1921, had registered 45,983 
motor vehicles, of which the division among cars, motor- 


cycles and trucks follows: Cars, 31,934; motorcycles, 
11,399; trucks, 2660. These figures cover the fourteen 
provinces which make up British India. The greater num- 
bers of the cars are located in the larger cities, and im- 
mediate provinces. Bombay has 10,288 cars; Calcutta, 
7650, and Madras, 5595. The number of motor trucks in 
these cities is relatively few: Bombay, 544; Calcutta, 
600, and Madras, 59. In the Rangoon province there are 
5000 cars and trucks. 

The total vehicles in the different provinces of India 


are: 

Province Number Province Number 
SNES sitvewreeds 9,757 ree 13,290 
PE  Seeswekeuse 5,018 er 603 
BONES sco cevavire 3,527 ) | Beevers 899 
Central Province .. 1,170 United Provinces.. 4,590 
Northwest Province 481 RE inant 4 Vad v¥N 1,829 
PUD. xis vienna 3,975 WOE os seesscuss 772 
Ajmer-Merwara .. 72 


There were 12,260 automobiles and motor trucks in the 
Japanese Empire about the middle of 1921, and of this 
number approximately 7000 were in the city of Tokyo. 
Roads in Japan are very poor and have restricted the sale 
of motor vehicles. In spite of this the total of 12,260 
scarcely represents the exact number, as many parts are 
imported into Japan and assembled there. During 1920 
there were imported 1745 automobiles valued at $2,425,- 
000, and parts to the value of $2,798,000. A number of 
companies are building automobiles in small production in 
different parts of Japan, but the manufacturer is scarcely 
out of the experimental stage. The building of automo- 
bile bodies has developed to a much greater extent. 
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Ceylon, a British insular possession off the southern 
end of India, and noted for its exports of tea, spices, rub- 
ber, etc., is a good motor car center because of its: system 
of highways, embracing 4000 miles of well surfaced main 
roads and 4200 miles of minor roads. The island is about 
the same size as the State of Maine and its population of 
4,500,000 equals that of Iowa. On July 1, 1921, its total 
motor population was 5350 vehicles, made up as follows: 


GEN sex dees ne ele wees 3,200 Trucks 
Motorcycles ......... 1,850 Buses 


During the first five months of 1921 only 394 vehicles 
were imported. The European population, all British, is 
approximately 7000. The purchasing power of the natives 
is low. 

The Federated Malay States, with Singapore as capitol, 
has approximately 8,000 motor cars, of which nearly 
4,000 are in Singapore, the most attractive city of that 
portion of the Orient, and located on an island approxi- 
mately 30 miles in length and 14 miles wide. The wealth 
of the Federated Malay States is due to rubber and tin, 
perhaps 80 per cent of the world’s crude rubber coming 
from this area. 

The Dutch East Indies composed of the Islands of Java, 
Sumatra, Celebes, and other: islands, is one of the large 
motor fields of the east, and it is estimated there are 
45,000 motor vehicles in this group of islands, which have 
been developed by the Dutch. Java, an island 700 miles 
in length, and 100 miles in width, has literally a net 
work of good macadam roads, which carry the motorist 
everywhere. Road building on the other islands has not 
progressed. With its population of 35,000,000, Java gives 
promise of being one of the best centers for motor 
vehicles. Its industries are sugar, coffee, tea, rubber and 
spices. The Island of Sumatra has some of the largest 
rubber plantations of the east. Petroleum is a product 
of Borneo and Sumatra. 

Siam, while having a population of 9,000,000 has little 
more than 2,187 motor vehicles, most of which are in 
Bangkok, the capital. This total is made up of cars, 1,483; 
motorcycles, 541; and trucks, 163. While there are 
approximately 300 miles of good highways in the vicinity 
of Bangkok the automobiles are mostly in the hands of 
Chinese merchants and Siamese nobles and officials. A 
few months ago motor car dealers in Bangkok had a fairly 
heavy supply of unsold cars on hand. There is a very 
limited demand for motor trucks. The government 
operates 1,200 miles of railroad. Rice is the big crop but 
most of this is transported on the rivers, there not being 
much of a field for the motor truck in this industry. 

French Indo-China one year ago had approximately 


and 400 trucks, estimated. 


2,300 motor cars and trucks, of which number not more 
than 50 are motor trucks. Practically ‘all of these are 
European cars, the majority being small Frénch types. 
There are good roads in the vicinity of Saigon, the 
capital, in fact the country boasts of 5,600 miles of. good 
macadam roads-which are kept in a good state of mainten- 
ance. The large. rice estates are mostly in the hands of 
the French. This country does not offer special , . pros- 
pects for the American manufacturer. 

Arabia with its 5,000,000 population, and its area nearly 
one-half that of the United States is one of the many 
poor motor car areas in Asia. With the exception of 
Aden there is scarcely any other town in Arabia where 
motor cars are in use, so that the 300 cars in Aden largely 
represent the motor population of the country. While 
there are only 100 motorcycles, there exists a fair demand 
for them. In the vicinity of Aden there are perhaps 20 
miles of roadway suitable for motor cars, and in the 
remainder of Arabia there are no roads. 

In no country are statistics more difficult than in 
Turkey, largely because of the disturbed condition of the 
country, and its population of 20,000,000 gives no in- 
dication of the number of motor vehicles. It is estimated 
that including army vehicles, there are 5,500 motor vehicles 
in the country. These may be divided up as follows: Con- 
stantinople has 1,800 of which 1,500 are.cars and 300 
trucks. In the remainder of Turkey there-are 800 cars 
To this.should be added 
2,500 army vehicles, -giving a total of 5,500. The motor- 
cycle has made very little progress. The estimate for the 
country being 100. The armies of occupation have sold 
quite a number of cars and trucks to the public. 

Syria, with its 4,000,000 people has not more than 1,500 
motor vehicles, practically all of which are in such ¢ities 
as Damascus, Beirut, and Aleppo. All of these were 
brought into the country after the fall of 1919. In the 
Damascus area there are not more than 50 motor cars, 
most of which are of American manufacture. ‘At Beirut, 
which is 75 miles from Damascus there are 950 cars and 
25 trucks. Aleppo has 65 motor cars and a few trucks. 

In several Asiastic countries it is impossible to get any 
estimate on the motor vehicles in use and it is questionable 
if there are a score of vehicles in some of these countries. 
In this list are included Tibet, north of India with 
2,000,000 population; Turkestan in the Caspian Sea area, 
with 2,500,000 population; Afghanistan 6,000,000 popu- 
lation; Baluchistan 1,000,000 and Persia with 10,000,000. 
There are many army vehicles in Persia, the British 
government having built military roads of over 600 miles 
in length leading to Teheran, the capital. The condition 
of the country makes purchasing almost impossible. 


Oceania 


N this group have been included Australia, New 
I Zealand, Hawaii, and the Philippine Islands. Australia 
and New Zealand have always been of interest to 


Australia New Zealand............. 37,500 


American automotive exporters. The registration for 
this group is 125,281, Australia alone having 59 per cent 
of the total number. 


Philippine Islands........ 12,381 Hawaii 








Australia and New Zealand have a total of 111, 400 cars 
and trucks divided as follows: 





Cars Trucks 

NTN bd. dee cl Se 3,900: 
New ‘Zéalarid 2... .cc ccc ccc bse td 85,000 ro 2,500 
105,000 6,400 


To these figures may be added 25,000 motorcycles in 
New Zealand. the number in Australia not being known. 

Australia with an area equalling that- of the United 
States or Canada or Brazil or Europe, has 5,000,000 popu- 
lation; nearly all being white. The ‘Commonwealth of 
Australia is divided into seven states with a motor popu- 
lation as follows: 
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Cars Trucks Motorcycles 
New South Wales.... 25,000 2,502 10,609 
NW OEIR | 0.53 rs oe ve x's» 10,000... bees 11,985 
Queensland ......... 11,000 700 2,000 
ae 11,004 695 7,504 
W. Austealia ...05. 2,600 505 1,774 
BIOEIOMNA. onc cee ss 2,500 719 1,700 


The Island of New Zealand, constituting some of the 
most fertile agricultural areas of the world have a very 
creditable motor population: 


Figures on the Philippine Islands on December 31, 1920, 
gave a total of 12,381 cars and trucks registered. Of this 
number 9,692 being cars, and 2,689 trucks. The last reg- 
istration figures from the Director of Public Works, as 
of Aug. 12, 1921, showed only 11,653 vehicles registered, - 
or a decline on the previous year, largely due to a number 
of vehicles not having been registered because of the con- 
dition of the times. On Aug. 12, the figures of regis- 


wait Re EP in Reach cal Mepea reee ee ero et tration were: Cars 9,134; trucks 2,519. These figures will 
Motorcycles ......c.cccsescccscuseusceseveses+25,000 20t include army vehicles. The development of highways 
8 CT Te errs Nee ene 2,500 through the Philippines will stimulate the sale of motor 
NIP IES, oo vote cus bnie kanes andcenvass 250 vehicles. 

Africa 


HE total of. 55,583 cars and trucks in the continent 

of Africa scarcely represents all of the motor 
vehicles there, although most of the important 
countries are included. Abyssinia has been left out, how- 
ever, as well as many areas in the Soudan. The Union of 


South Africa leads all the other African countries with 
practically half of the total number of motor vehicles on 
the continent. The other British possessions, including 
Egypt, and the French areas of Morocco, Algeria, etc., 
contain the great majority of cars and trucks. 





Union of South Africa.... 26,468 Mauritius Island.......... 1,600 Madeira Islands.......... 100 

| NE A tel A 12,000 Canary Islands........... 881 Italian Somaliland....... 66 
British West Africa...... 566 Reunion Island........... 35 

PET. Pha} one) serv ennnns cnet ee ee ree 250 Monrovia ....ccbscccscvcs 3 

Rees AS OER S k.5665 50000505 3,500 French West Africa..... 230 

Morocco ................- 2,500 Portuguese East Africa.. 400 NE Sissi a's oe od tarees 55,832 

MAND. << S500 ch oarsmen eens 1,990 MAGRBAGCRO 6.05.6 keeeie 159 





The Union of South Africa at the end of 1920 had 
25,084 motor vehicles, made up of cars and trucks, and 
to arrive at a rational estimate of the number in the 
Union at the end of 1921 we must add 1438 vehicles im- 
ported in the first nine months of the year. This gives a 
total of 26,468 cars and trucks. An analysis shows the 
following classification of these vehicles: 





PRATT ret er ee TTT eT 22,957 
SR. | kin cb Aine a weed 05 F495 505 See eb eee 1,107 
ROE. KoiSs SG awe Gan whit Riba steninees &< hOeATS ms SNe 115 
RC EINES: 5:5: 0's asics S's se:a pips wie 6 4usVin'e ang 6 40 682 
IE MUIVERY WEDIRIES 55 Sic SN w sins ad wieeece es 223 

25,084 


An analysis of the 1438 vehicles imported in the first 
nine months of 1921 shows the great majority from the 
U. S. A. and Canada. Here are the figures: 


Ug Coa. =a aes Seer BD... Ce MINORS 55s alos leporen nae hs 20 
LS errs 2 COS -BeIRMIM:..6 066% 6 ésaiceere 10 
United Kingdom ...... ROG SBI, bbe cases dv exe's 4 
ESB PEMIAY is cick: telecon Se. SHE. -Kctad ccunsiccs al 


The heavy imports from Canada are doubtless made up 
of Fords, and from those other Canadian factories, repre- 
senting General Motors group, Studebaker, etc. 

Egypt, in area over one-half greater than Texas, with 
12,000,000 population, or one-third more than New York 
State, had a total of 5084 cars, buses, trucks, and motor- 
cycles on January 1, a year ago. 

An analysis of the 630 vehicles imported in the first 
eight months of 1921 shows United States, Italy, and 
France the leading nations in furnishing cars: 


jh Se rere ry Te ME ic cbuwsn cee ewus 44 
PM ces best ates gcwes we err 8 
OO yds gcine k oaid's 6 3% 180 Switzerland .......... 2 
United Kingdom ...... OD  =ER 40 bd cha eS daw 1 
GOPMGRY 5055 3. pee's's's > GR - BRS bd cine casccis 2 


Egypt is sadly lacking in roads, and with the exception 
of a usable road between Alexandria and Cairo, the vehicles 


are used only in cities and suburbs. Cairo is a city of 
800,000 and Alexandria 450,000 population. Of the 4337 
vehicles in use Jan. 1, 1921, almost 3000 were in Cairo. 
In Alexandria there were in use 1024 automobiles, 150 
taxis, 203 motorcycles and 67 motor trucks. 

Algeria, about the size of the State of Kansas and with 
5,500,000 population, is largely dominated by French auto- 
mobiles and motor trucks, chiefly because it is a French 
colony and only thirty hours by boat from France. In 
Algeria are 12,000 motor vehicles, of which 741 were im- 
ported in the first six months of 1921. Imports in other 
years were: 

ONO. iis iebinstedvies «en 595 


Motor vehicles from France enter free of duty. Rail- 
road mileage is very limited, and the use of motor trucks 
between seaports and inland cities has developed rapidly, 
France taking the lead in this field. Many excellent ve- 
hicle roads exist and the use of motor buses has been a 
recent development in inter-city travel. 

Since the Armistice fortunes made during the war by 
business men and wine growers were generally used to 
purchase motor cars. Motorcyles are used very little, as 
distances are generally too great for their effective use. 

There are 2800 miles of improved highways. 

An analysis of cars in Algeria in 1920 showed thirty 
different makes of French cars and nine makes of United 
States, totaling 1580. 

Morocco, a French protectorate in North Africa bor- 
dering on the Mediterranean, is a little smaller than 
Texas, and with 6,000,000 population has not over 2500 
motor vehicles. The country has 2000 miles of improved 
roads, and has a few narrow gage military railroads that 
are not very useful for commerce. It is an agricultural 
area that should use a goodly quota of trucks, but only 272 
were in use July, 1921, this not including army. vehicles. 
American automobiles have a good hold in Morocco, with 
French machines holding the majority. In Morocco is 
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what is known as the International Zone of Tangier, an 
area of 140 square miles, with 75 passenger automobiles. 

Tunis, equal in area to Wisconsin and with 2,000,000 
population, borders on the Mediterranean, and on June 30, 
1921, had 1990.cars and trucks. To this can be added 
600 farm tractors and 246 motorcycles. An automobile 
summary of Tunisia is: 


Cars 
Trucks 


Motorcycles 
Tractors 


The Gold Coast Colony, a British possession, has 3500 
motor vehicles of all types in use, to which can be added 
240 used by the Government, about 60 cars, 4 buses, 20 
mail trucks and 160 trucks. Two or three farm tractors 
are being used by the agricultural department of the 
Government. 

In the Province of Cameroon only 4 motorcycles are in 
use and no cars or trucks. 

In Angola, an estimate by the United States consul 
places the motor population at 250 cars, trucks, motor- 
cycles, and tractors. In all of Belgian Congo there are 
not over 200 motor vehicles. 

The Republic of Monrovia, the only republic in Africa. 
has 3 motor vehicles, two Fords and a Reo, according to 
the United States consul. The republic lacks roads. 

French West Africa has 150 cars, 80 trucks and 15 mo- 
torcycles, these being in Senegal, Ivory Coast, Upper Sen- 
egal, and Niger. 

British West Africa has vehicles as follows: 
60; Sierra Leone, 65; and Nigeria, 441. 

The Canary Islands, with 500,000 population and 372 
miles of crushed stone roads, has 720 cars, 161 trucks, and 
40 motorcycles, a total of 921 vehicles. In 1914 there 
were 185 cars on the seven islands. As there are no 
railroads on the islands, travel is largely by car and motor 
bus, the latter seating twenty to thirty passengers. Fruits 
and other agricultural products are largely transported to 
seaport by motor truck. 

Madeira Islands imported 15 cars in 1920 and 4 in 1919. 
Motorcycles have grown in popularity in the last two 
years and there are 100 on the islands. 

Africa’s largest island, Madagascar, is nearly as large 
as Texas, is as long as from New York to Chicago, and, 
with a little over 2,000,000 people, largely natives, has 1300 
miles of macadam roads, 400 miles of other good roads, and 
130 miles of macadam streets in cities and towns. Mada- 
gascar is a French possession and French motor vehicles 


Gambia, 


are favored by the Government. The railroad mileage is 
very limited, not over 450 miles of track being built. 
There are 132 cars and 27 trucks in use in the island, 
and of these the Government operates 58 cars, 12 trucks, 
17 buses for mail and passenger service. In Tananarine, 
the capital, 103 of the cars are used. Of the 159 cars in 
use 116 are French and 38 United States. Three farm 
tractors are in use. 

Portuguese East Africa, or the Province of Mozam- 
bique, has 400 motor vehicles, of which a majority are 
in the city of Lourenco Marques. The three farm tractors 
in the Province are being used for demonstration pur- 
poses. In 1920 there were 68 cars imported, of which 
40 came from America. In the same year 46 motorcycles 
were imported, 11 coming from the United States. Lou- 
renco Marques has 50 miles of paved streets, some leading 
to the suburbs. A fairly good road leads from the city to 
Goba, 54 miles. 

Italian Somaliland has 16 cars, 50 motor trucks, 4 mo- 
torcycles and 18 tractors. Most of these vehicles are in 
and around Magadozo. 

The island of Mauritius, with an area of 720 square 
miles and 365,000 population, mostly Indians, has 1600 
automobiles. 

The island of Reunion has 35 automobiles and a popu- 
lation of 175,000, according to the United States consul 
at Tananarivo. 

Palestine, the cradle of Christianity, which passed from 
the control of Mohammed to Christianity in the-final year 
of the great war, has 536 cars and trucks. To be accurate, 
the United States consul reports 494 cars, 42 trucks and 
83 motorcycles. With the occupation of the British Army 
the old Turkish roads were converted into motoring high- 
ways, and now this historic land, no larger than the State 
of Maryland, and with a population of 647,000, has 500 
miles of first class motor roads. To this add 1500 miles 
of second class roads that can be used by motor cars at 
favorable seasons. You can motor from Jerusalem to Da- 
mascus. The motor statistics given do not include army 
vehicles. 

In certain instances it has been impossible to obtain 
acceptable .data concerning car and truck registrations. 
The following list of countries is appended in the hope 
that some reader may be able to give us additional infor- 
mation regarding them. The list is as follows: 

Iceland, Jugoslavia, Latvia, Lithuania, Esthonia, Ar- 
menia, Abyssinia, Alaska, Liberia, Hedjaz, Ukrania. 


South Africa Offers Market for Tires 


ITH the increasing imports of motor cars and motor 
cycles into the Union of South Africa there has 
been a corresponding demand for tires, according to a 
report to the Department of Commerce by Trade Com- 
missioner Stevenson at Johannesburg. As with most other 
lines, imports of tires during 1920 can not be taken as a 
true indication of the market’s normal purchasing power, 
as prices were inflated and the volume of imports exceeded 
the demand. In 1920, however, American tires predom- 
inated for the first time, with £517,692 ($2,578,460), as 
against British imports valued at £464,008 ($2,320,040), 
French at £145,096 ($725,480), and Canadian at £117,844 
($589,220). 
’ The import figures for the first eight months of 1921 
do not give separate statistics for tires, but, judging from 
the fact that in previous years tires have been about 80 
to 90 per cent of the total under the classification of “India 
rubber, raw and manufactures of,” 85 per cent of the 
total of £192,705, or £163,800, may be approximately reck- 


oned as tires. The total value for the first eight months 
of 1920 was £982,184, of which about £831,850 represents 
tires. It is only natural that tire imports should react 
from the record figures of 1920. Stocks and deliveries 
were very heavy in 1920, which curtailed new imports 
during the early part of 1921. At the present time the 
situation in South Africa has been largely righted and 
the demand for tires is fairly good, although there is con- 
siderable room for improvement. At this time stocks in 
the country have been appreciably reduced. While in the 
early part of 1921 stocks were often estimated as sufficient 
for a year or eighteen months, to-day many firms are 
short of the better lessing lines. 

As to sales methods employed the large American com- 
panies work on the same general lines as in the United 
States. Service has been the keynote of their policies. 
Stocks have been carried in the country; expensive adver- 
tising campaigns have been carried out; and technical and 
sales help given to the dealers. 
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Revised Figures Show U. S. Car and 
Truck Registration of 10,505,660 


Gain of 1,573,202 recorded over 1920. Increase of 17.6 per cent. One 


motor vehicle for every 10.2 persons in the United States. 


Total fees 


amount to $122,038,613. Motorcycle registrations drop 27,024. Grain 
state registrations increase despite year of general agricultural depression. 


INAL revised figures show that there were 10,- 
K 505,660 cars and trucks registered in the United 

States during 1921. This is an actual gain of 
1,573,202 over 1920; a percentage gain of 17.6 per cent. 
There is now one car for every 10.2 persons in the 
country; $122,038,613 in fees were collected from car 
owners. 

It should be noted at once that a little over 200,000 
of this gain in registration is merely an apparent sta- 
tistical gain, due to the fact that proper figures for 
the State of Minnesota and for the District of Columbia 


are now available for the first time. Even though this 
is the case, however, the gain for 1921 equals that of 
1920, a distinctly encouraging result in view of the 
depressed condition of business during the last year. 

Since motor vehicles have come to be used so largely 
for utility purposes it is interesting to discuss the regis- 
tration figures in relation to the various industrial activi- 
ties of the several states. For this purpose an arbitrary 
division may be made as follows, a State being classified 
according to the type of industrial activity which pre- 
dominates within its borders: 
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1—Manufacturing States: 
Massachusetts, New York, Pennsylvania, Michigan, 
Indiana, Delaware, Connecticut, Rhode Island, New 
Jersey and Wisconsin. 

2—Agricultural States: 
Arkansas, North Dakota, South Dakota, Kansas, Min- 
nesota, Nebraska, Oregon, Oklahoma, Texas, Wash- 
ington and Iowa. 

3—Mining States: 
Wyoming, Nevada, Utah, Montana, Colorado, Arizona, 
Idaho and New Mexico. 

4—Southern States: 
Florida, Georgia, Virginia, North Carolina, South 
Carolina, Kentucky, Tennessee, Louisiana, Mississippi, 
Alabama, West Virginia. 


The population and registration of these four groups 
line up in this way: 


Group Population Registration 
Manufacturing ............ 38,350,503 3,568,462 
pS OTST re 20,100,362 2,591,205 
EE ¥a6viciieededee were 3,445,116 400,531 
OO rere errr rer 22 "902, "405 1,175,281 


It may be noted here that the population figures used 
in making the calculations throughout this article are 


those estimated by the Federal Bureau of Census for 
July 1, 1921. Using these as a basis, it appears that 
the agricultural states have the most dense automobile 
population, followed by the mining, manufacturing and 
southern groups in the order named. This order is the 
same as last year, but a comparison of the persons per 
car in these groups in 1920 and 1921 shows one or two 
interesting features. The figures for these two years are 
as follows: 


Group Persons Per Motor Vehicle 
1920 1921 
Agricultural States .......... 8.10 7.76 
Se sp ciuinccacucs 8.90 8.61 
Manufacturing States ........ 12.00 10.72 
Southern States .............. 20.08 19.50 


This comparison indicates that the potential develop- 
ment possibilities of the group of southern states has 
not been realized to any great extent during the past 
year. This is true despite the fact that a large percent- 
age of the population in these states is colored and that 
a large percentage.of the colored population does not 
comprise a market. 


Registration of Motor Vehicles 




















Non-Resident ° 
an Total Net . . Passenger | Commercial Total 
State Registration je Sooo Cars Cars Motorcycles Fees 
/ 1 ee OR A se PEE I CTH OA Hl 82,343 73 ,233 9,110 805 $1, 147,265 
Arizona..... ee ee yer ete eee oe 35 ,049 Bee 31 ,069 3 ,980 440 195 ,970 
RM 0 i es Pe an aa he Sew se oe 67 ,446 509 66 ,480 966 192 678 ,984 
Cap oo os GK Biaie evs bs dal bee Bee aes 673 ,830 202 ,562 638 ,922 34 ,908 17 ,603 6 ,790 ,981 
ss een fe) eee Rn, 5 ee 145 ,739 eat 136,336 9 ,403 2 ,868 ,059 
Connecticut . 137 ,526 110 ,316 27 ,210 5 ,589 2 ,033 ,838 
Delaware. BF say eel Paratha cate a uarracs 7 |: Sl ee eee Marae ee ennee tr Sapp ae 541 375 ,469 
District of Columbia . AS ee ee ae (02) i ere 54,147 6 ,976 2 ,487 383 ,289 
Florida. . eye yr LO eS a 82 ,992 14 ,845 1,296 750 ,000 
Georgia . . Ba saci 8 oer Mord at eealas Moat e See | 131 ,942 2,511 RE Ree es: 1 ,338 1,703 ,913 
RE sa oro. ong ah aa eg se akeates 51 ,294 930 46 ,935 4,359 744 843 ,951 
MMR OB orc2 shoo Bad aye oh ewan re ee 670,484 | .....-. 590 ,527 79 ,907 7,104 6 ,803 ,456 
RENE cS Cas hide ee RUA TR hee 400 ,342 oe 357 ,025 43 ,317 7,524 2,422,171 
AROMA Ue Sea aca e ce Wnero ats ral adie chnediokhs Ur aig ca a 460 ,528 99 430 ,003 30 ,525 3,897 7 ,718 ,926 
[i eran erie te ee moen Ke» ° 291 ,309 4 ,205 269 ,661 21 ,648 2,271 3,000, 
eo AER a eae dea dead dca Vy | a ee 111 ,227 15,144 1,185 1,771 ,887 
Louisiana. . ee)! al eee 70 ,000 10 ,500 498 453 ,276 
Maine. 77 ,527 7,241 67 ,591 9 ,936 1,525 1 ,004 ,914 
Mary land. ie, Co eas Pe SW t.ho Ee CaN 12 2) ll eee 128 ,042 12 ,530 7 847 2 ,460 ,162 
Sessaabecstic. eis tek kelp aren hoe a esate alee Oe 360 ,732 44 ,000 305 ,471 55 ,261 12 ,048 4,717 ,389 
Ds 5 cS SRL Wa daGe ea denen Sens 477 ,037 cee 426 ,984 50 ,053 6,195 6,751 ,925 
jr a ee eae See Rey oer eer 328 ,700 - 301,900 26 ,800 3 ,500 5 ,616 ,114 
UREN SS A Sool asa tay fa 24 One asad he cao Gina CA a re 58 ,429 6,710 375 537 ,462 
WRIIUIG Es orc. 5 2 8 bs cede ae oan lee aies * 346 ,437 17 ,850 hastesi oe Lae Eten 3 ,609 2 ,505 ,354 
WECM nt s,s. oh Cau e na ae we tin e Dk whines 58 ,785 650 Pte Fa, ieee ee 472 594 ,521 
Nebraska. . 238 ,704 meee 219,781 18 ,923 1 ,866 2 ,819 ,629 
Nevada. USS Sleuths Meee aad ek aries See ack I Ce eee. be ieee 130 02 ,800 
New Hampshire. Uae. Hee, hea eee eae 42 ,039 8,131 36 ,994 5 ,045 2 ,358 876 ,322 
New Jersey . 272 ,994 52 ,849 248 ,477 24 ,517 9 ,724 4 ,106 ,269 
New Mexico. 24 ,703 éalke A-ale Lee PE: "214 255 ,000 
New York. 812 ,031 630 ,791 181 ,240 26 ,998 10 ,000 ,000 
North Carolina. . 148 ,684 cpa ens 134 ,884 13 ,800 1 ,276 2 ,250 ,000 
North Dakota. 92 ,644 6 ,261 90 ,221 2 ,423 810 683 ,052 
Ohio. 720 ,632 32 ,878 622 ,044 98 ,588 23 ,026 6 ,886 ,205 
Oklahoma . vA Aa RE ORY Pts EP ba po i | A ee Tee ese Dalek ak A915 1,013 2.592 ,195 
Set 2, 2 tre a's Cola cae ad cane bake eee Cg nals 103 ,735 14 ,590 3,164 2 ,334 ,782 
is Sik a Sidce Sires ee Umer demneN ke 689 ,589 75 ,559 632 ,541 57 ,048 21,111 9.460.895 
I io icc « bedi h Kaa Pantaleo tee 54 ,957 7 ,636 45 ,059 9 ,898 1 "780 847 ,083 
os ta ee dn SMe iia ek cl 90 ,546 1,394 83 ,349 7,197 756 733 ,820 
III 0 Sec ona aks g'ten re actheened £4 119 ,274 ee 110 ,997 8 ,277 682 720 ,587 
Tennessee...... 117 ,025 6 ,309 102 ,795 14 ,230 1,043 1 ,387 ,374 
Texas. . 467 ,616 113 ,809 Rapes agit 3,905 2 ,146 ,873 
BREA, SEEN iors ss Ac d «nacido acatela eedphtacs is aucte 47,523 Sawted 40 ,587 6 ,936 909 441 ,359 
Vermont ” 36 ,965 4,495 33 ,478 3 ,487 965 668 ,289 
Virginia. . ae 141 ,000 ote 125 ,000 16 ,000 2 ,200 2,100 ,000 
Washington. . By 185 ,359 12 ,727 156 ,693 28 ,666 3 ,763 2 ,925 ,731 
West Virginia .. ey? 93 ,894 re 89 ,397 4,497 1,539 1 ,600 ,000 
Wisconsin . me 341 ,841 aust 320 ,577 21, 6 ,423 3 ,644 ,950 .- 
Wyoming. . by 26 ,619 rT eee oe oeietn ah . 322 288 ,122 . 
TOTALS..... eet Te te eee inside Beet 10 ,505 ,660 602 ,852 8,184,690 |' 1,010 ,714 207 ,930 |$122 ,038 ,613 ° 
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; Cars and Trucks in the Percentage Gain in 
Persons Per Motor Vehicle, United States Registration 
Dec. 31, 1921 December 31, 1921 Dec. 31, 1920 to Dec. 31, 1921 
Cena et Se BO Pa Fe 8 Leet $12,031 FUOPIGA 2. ccc wcrc c ccc sce tUisceees 32.40 
en ‘Dakota i He OSD SITE AAT: VPP YSN 720,632 IE Vino ais hss gibig weed CG 6 a6 oe 23.28 
| eu lea a a ata 5 49 Pennsylvania ............+++- 689,589 Louisiana .........:e eee eeeeeee 22.00 
Sera Crete eter eeeeny ts 578 REE, nts Vavekn 06s cunyeds 673,830 New York .........eeeeeeeeeeees 21.35 
| peal al Sakae ie ARE 614 SEs K'b.ne sna vses 644s oncadeh 670,434 New Hampshire ..........+.+++ 21.23 
eee 6.61 REGRET ociNe cs cack adherence 477,037 Pennsylvania .........0+-eeeeeee 20.91 
Oregon 6.76 TARR GIs eS issbe Saisie. 0'089,v90% 467,616 egg seen eee eee ee ee eeeeees yi 
ice eed oka ¥ TOWA .cccccccccscccccccccccces , saree ee reerceceseeceerece . 
+ ten ey 4 sa Sai aetna att aet ‘ New Jersey .......s.sceeeeeeees 19.92 
aoe 7'35 Massachusetts ............... 360,732 West Virginia ...........--.005- 19.1u 
ease == Sha iae tusks steee oe 9 aa le RR so 346,437 Massachusetts ............-.005- 18.47 
Satemnnote i 7'41 SE re cre 341,841 IRR Eee Sars area 18.41 
Sg he reas 747 DRRINMBBER. << << i 6 0ais0-0c000000 328,700 TRIBONG  oviccccessccectbvcosodeds 17.91 
Ww wanton tee eee ene e ee eeee 755 “TN lt, SRR ores 291,309 DGIAWAPFE 2. nc cecccevescwconce 17.11 
to Aeon I sented ee ence ee eee eeeens 534 PS ae eS err re 272,994 | PEt rece ee ee re 17.10 
gl lee aed or ROS a ei RAITT IE »704 WEPIRORE, ooo. ces cetcsecccesese 16.84 
Ohio GAM cee ee cere eee ence revere 8°20 PRMMNANAR 6 6:50.59 ¥.0 0:6 60-0 0020 221,300 Missouri ... ccc cccescccscecccce 16.71 
RE aOR TC RC a 875 Washington ..........+-eeee- 185,359) WHIGMBIA osc cst eeescesee wee 16.61 
Oklahoma tlic di a hindi de Neale hind ta dhadiadh 9.09 Nera Garelinad.<«....cces cress »684 Michigan He bs's VO DURES ON CORO SEMEN 15.59 
nana tebeanda gaa Sealer Aaa 9.69 SES SE ree re 145,739 Gonmecticut ........ss.ccceccece 15.41 
Seti 31h ake. eee 9.77 RIND, 0.4.5 5's. 44/600 6.0's 5h Sabi dhe 141, gS err errr 14.91 
—_ 9.83 ARPVIANE 2006s. ccacccccecoss 140,572 PONE. 6. cis shies Rex vec ends 58S 14.18 
na RRR bleed ts Skee 9°87 BARREOMGNE 5660 sce saccceees 137,526 GON oeccencccscecsoscscceece 14.04 
ae... .....- sce f SREEED, 5: Since, 8359.3 6 v's b's. erase 131,942 DOIBPOGS 06s icescesscevecenecces 13.02 
canine 9°95 ERIE, oes Scns vanes 'sscwes 126,371 PRN 64 6 bcc vtacareeesedeces 12.12 
ERE ROOT g South Dakota... ....scessesese 119,274 New Mexico .....6..ece eres evens 11.71 
Maryland 10.21 SS Sea 118,325 Ms iat as oe'es FOP eR ORS Vn eae 11.58 
es 10.21 ee ee eis 117,025 De '5- a's acu. diweule gob ascnw ae diets 11.23 
ee ee 10.22 Florida .........-.-sseeeeeees 97,837 NN Gare 4. Gos 6 eee. 68 AIOE aeRO eS 10.31 
Connecticut at eae Rien eee vt 10.35 WORE VITBINIR «6.0.5 000 00 ws cas 93,894 | EES arene ey ah 9.78 
POSTS STS 5a RR AE aE 40.53 North Dakota...........c00-. 92,644 EME FEL isinik S0stoie oon 9.4'4.6-08 Kieu Whales 9.35 
New Hampshire dpi cB nick oak 40.59 Seuth Caroline. ..ccccccccsies 90,546 Rhode Island .............se0e- 9.10 
Vaan ..........c.cccce 10.89 PO errr 82,343 SN, 6 gro.0 0 8450's Ch nwn Pebiete se 8.30 
ais ateed ...........0....... 41.21 ee SS STAT toe ro 80,500 NN 65556 bcs KE eld < RK eln aR 7.05 
Di .......<+0s0nscceses 11.94 Se ee er 77,527 Washington ..............e eee 6.60 
Pennsylvania ................... 42.90 PPOIRORG 6. cciccewctevcerevens 67,446 North Carolina ................ 5.58 
a 42.99 Mississippi ..........--+++-05- 65,139 |. RSA ores re 5.33 
i Mieen .... oo eccck 44.78 District of Columbia......... 61,745 MINE Fh 6.0.6 06:3. <:6/a 15: :0,0'0 oes binres, 8 5.23 
West Virginia rE CER NS Re et ae 46.04 ST SP ee 58,7 ESSA AR Socremicererert 3.39 
gk a canbiwewnas 16.68 Rhode Island........cccse.ee. 54,957 IND 6666 5.50 Recis.09 90% Ora 2.62 
North Carolina ete. ee ae eae: 17.55 ID i g-aie-o.-s 59:50 Kee 8 aS CRS Oe 51,294 POPU BPRMBOR occ cccvecccvcdecse 1.98 
South Carolina CR ee at oe aa ae 48.85 Utah eoccccers secu eeeeeeecerers 4 7,523 IN ig iavia\n a dah 6isyl Heo aio 4c A lair 1.42 
EE enka sas cue eeamaaes t 19.93 New Hampshire.............. 42,039 | ere eer Ce Ce ee .83 
Tamnesece ...sssecccescccccecces MOMD —— VOPMBOME 2000s osevveeseverers $5,068 
Georgia ii "90°35 RE tr ere aie ae 35,049 Losses 
A oe ekg 22.61 WE PONING occcscccccecsssucnee 26,619 OOTIIR oo cccsccccccbasccrenese 8.65 - 
SE eee 26.39 New Mexico. ....... 2 cscccees 24,703 NS Sires bps. b:0 Stele & ware ve ele’ 3.07 
ee cen ig sewer nd: 27.40 TOIOUWNEPS osc ks ccc caceonssss 21,413 BOUIN GOPOUNR .occccccccsvcnse 2.44 
Alabama ee Le 29.50 eee reer ere ry re 10,819 SOUTH DAKOTA 2... cc ccccsscsvcccs -93 
i ee EY ASN ay Y 10,505,660 Average gain—17.6 per cent. 











It is interesting to note that as regards persons per 
car the manufacturing states, which in 1920 already had 
but half as many persons per car as the southern states, 
reduced their number of persons per car by 1.28 during 
the past year, while the southern states reduced only .58. 

The figures for the great grain-growing states, as 
well, indicate a healthy condition as regards cars and 
trucks, despite the fact that the value of the grain crop 
in 1921 decreased 48 per cent, while the volume decreased 
only 114 per cent compared, with the five-year average 
(1914-1918) production and value. 

In the midst of this unfavorable condition registra- 
tions increased 75,296 during 1921 in the group of grain 
states comprising South Dakota, North Dakota, Minne- 
sota and Kansas. In making this calculation the number 
of cars in Minnesota for 1920 has been estimated at 
280,000, since exact figures will never be available. This 
means that the number of persons per car in this group 
of states has been reduced during the period of business 
depression, using the 1920 and 1921 population figures 
respectively in making the calculation. For these four 
states the numbers of persons per car were as follows: 


1920..........7.23 persons per vehicle 
eee 6.64 persons per vehicle 


These figures show a favorable condition from an auto- 
motive standpoint when taken in conjunction with the 
fact that Iowa, the great corn State, showed an increased 
registration of 28,228. The Iowa figures shown in the 
preliminary report gave that State a loss in registration 
for the year, but the final figures indicate the material 
gain recorded above. This constitutes the only major 
change from the preliminary compilation, although New 


York and one or two other states have materially in- 
creased totals. 


New York Still on Top 


New York still leads in total registrations. There is 
no change, in fact, in the first five states. Iowa, however, 
has dropped behind Michigan and Texas and now stands 
eighth instead of sixth. 

New York also leads in actual registration gain for 
the year, while Pennsylvania is also ahead of Ohio, the 
State which had the largest numerical gain last year. 
Five states gained more than 100,000 in registrations 
during 1921. These states were as follows: 


POE. ors oreroe ba eie se eee 142,741 
POAFTVOTIR cc cccccccccosss 119,425 
ree bck eeheeeiaweiuweas 105,235 
California ....... Seirsecon , 104,938 
eee eer er 101,675 


The final figures show registration losses in four states, 
Georgia having lost 12,480; South Carolina, 2272; Mon- 
tana, 1861, and South Dakota, 1121. This is the first 
time that losses have been recorded in any state, but 
the character of the losses is such as to eliminate a 
possibility of the assumption that they are due to “sat- 
uration” of the states involved. 

South Carolina has 18 persons per motor vehicle, 
Georgia has 22 and Montana about 10. South Dakota 
has 5.38, but its drop is obviously to be attributed to 
the peculiarly unfavorable economic position in which 
that State has been during the last year. 


Florida Has Large Percentage Gain 


The largest percentage gain in registration was made 
by Florida, which has 32.40 per cent more motor vehicles 
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figures which will be accurate for all 
Gain Made in Car and Truck Registration 1920-1921 practical purposes, involving an error 
; ie Wie a o's Sa Re 142,741 New Hampshire ............. 7,359 of only about 1 per cent, but that no 
Pennsylvania ich dled s ceone’ 1i9,Aas Virginia ecb Wires ctlchae eked 7,008 such accuracy is possible in regard to 
Seeeseocaevdédebcerecas awe GPTIOTE cccccndeccecécccscose 
California. 2.0 200.0000 0000. 104,938 Utah eas cuicgttistseseeanssees 4,945 truck figures, as the error may run any- 
NE cle a0 ae drtvieriwaes meen x SS ee ee ee ) 
Nee ane 67,635 Delaware............-...2.0.. 3,113 where from 25 per cent to 40 per cent. 
Michigan nie ASTRAY ceinatat 64,320 Wyoming c ibthnnii dda ixén tie aess Even such figures cannot be determined 
- re eee a w MUON Sidalse ec ece tac cies . 
SE TT ete ca tel ante North Dakota ...........0.. 1,804 merely from the results published by 
on aoeee Spirinn s919h— dee 48587 ee iudkdecousithtess one ey the various states, but must be obtained 
Texas QU 39,923 Idaho citnd tXedieditnds dpa? “21 in most cases by an actual examination 
Peer eT eee ye eee ee evada wht thks cadVerebaceten . s s 2 
Maryland ........... 11) 24,231“: District of Columbia.......-- 52,033 and compilation from the registration 
oe Pies on aks wien Wasa ae WENO ecvidsccccecececdtd 263,183 books. 
Connecticut ied hina ca ‘iil q8fge2 1,590,936 Many states do not segregate car and 
eee ee ae truck registrations at all. Even in those 
ER tik coh ¢Rhrav unseen 15,704 DECREASES IN CAR AND TRUCK cases where they do, however, there is a 
EE warn cas 0 te ace ne erkme 15,173 REGISTRATION: ‘ err p tad ’ 
West Virginia Livtsintedcaeietan 15,032 iden nai wide variation in definition of what is a 
Oregon Dire Und vk cuvasousitin 14,535 South neem ies 2 2272 car and what is a truck. 

NE bn ccdtd sa bdemcsastete ‘ OP ere Trt ’ j i 
ME Sete neseseaceee omes 13,686 WEEE GNONED. dc csccincetbccace 1,121 Some states register tractors with 
Washington Meads cawtetias 11,439 _— trucks and do not register trailers; others 
Rr cae ee I ha cit register trailers with trucks and do not 
PURI ocak beSbewevis cadences 7,706 SRT Ce 1,573,202 register tractors; others register both 

tractors and trailers with trucks, and still 











others register neither trailers nor trac- 
than last year. Louisiana is the only other southern tors in any way. These facts should be borne in mind 
State that has gained more than 20 per cent. Although when any calculations are being made on the basis of 
it has always lead in total registrations, New York is apparently segregated registrations. 


still to be found near the top of percentage gain. It It is the practice in some states, as well, to classify 
stands in fourth place this year with a gain of 21.35 vehicles on the basis of use rather than construction. 
per cent, despite its already large gross total. Detailed and useful segregation of motor vehicle regis- 


Idaho has the smallest gain, its increase over 1920 trations is being made in several states at present, no- 
being only .83 per cent. Minnesota and the District of tably Oregon, New York and Michigan. But even in 
Columbia are not included in the list of percentage these cases the practice is not uniform among the three. 
gains, because 











their gains, as 
noted before, are . ‘ - 
chiefly statistical Motor Vehicle Registration 1912 to 1921 
rather than ac- 1912. 1913 1914 1915 1916 1917 1918 1919 1920 1921 
tual eae a ee ae er a 
eee 35 
To use the ac- Arkansas .......... 2'250 3,000 5,642 8,021 15,000 28,693 41,458 49,450 59,082 67,446 
companying tables California .......... 88,699 60,000 123,516 163,795 232,440 306,916 364,800 477,450 2 
. A ADIC Colorado ........... 8,950 13,135 17,756 27,568 43,296 66,850 83,630 104,865 128,951 145,739 
intelligently it is Connecticut ........ 24,101 27,189 33,009 43,985 61,855 85,724 92,605 109,651 119,134 137,526 
k Delaware .......... 1,732 2,350 3,050 4,657 7,102 10,700 12,955 16,152 18,300 21,413 
necessary to take Dist. of Columbia... 1,732 2,373 4,833 8,009 13,118 15,493 30,490 35,400 9,712 61,745 
into account cer- Florida ............ 1,749 2,372 3,368 10850 20,718 27,000 54,186 55,400 73,914 97,837 
f ‘ GONE, onccsicccess 19,120 18,500 20,916 25,671 47,579 70,357 99,800 127,326 144.422 131,942 
Sek tliesc onal hagas Soe Es tts wie oes Sol Es ee ee lees 
‘ ‘ ene y y 78,438 568,759 670,434 
which are involved Re aacas. casts 54,334 47,000 66,400 96,915 139,317 192,192 227,160 277.255 332,707 342 
in the registra- OG iwc dine stews 47,188 75,088 112,134 152,134 198,602 254,317 278,313 363,857 437,300 460,528 
tion methods of ents Dewan godin, eta? F310 41'746 19°80 "31700 “Wale “ear a ge 
eT en oe ; d ‘ s 87 90,641 112, 
th : tat Louisiana .......... 7,000 7,200 12,000 11,380 17,000 28,394 40,000 51,000 66,000 "30'500 
e various states. tases 4.59 tals 7,743 10,570 15,700 21,545 30,972 41,499 40,372 53,425 62,907 77,527 
To begin with Maryland .......... 10,487 14,254 20,213 31,047 44,245 60,943 74,666 95,634 116,341 140,572 
Lg ’ Massachusetts ..... 50,132 62,660 77,246 102,633 136,809 1741274 193,497 247,183 304.631 360,732 
there is little pos- Michigan ........... 39,579 54,366 76,389 114,845 160,052 247,006 262,125 325,813 412.717 477,037 
ipilty of determ- Minnesota. ......... 29,000 37,800 67,862 93,269 46,000 54,009 204,458 259,743 65,517 328,700 
8101 y oO Mississippi ......... 2,895 3,000 5,964 9,669 25,000 36,600 48,400 45,030 63,484 65,139 
ining accurately, Missouri ........... 24;379 38,140 54,468 76,462 103,587 147,528 188,040 244,363 296,919 346,437 
. Montana .......-.-- 2,000 5,686 10,172 14,499 24440 42,696 51,087 59,325 60,646 58,785 
under present Nebraska Pa 33,861 25,617 40,929 58,140 100,534 148,101 175,409 192,000 223,000 238,704 
s48 0 REY ore y A t 9,305 10,464 10,819 
conditions, th e New Hampshire.... 5,764 7,420 9571 13,499 17, ; 24817 311625 34680 42039 
division between New Jersey ........ 43,056 48,892 60,247 78,232 104,341 134,964 155,519 190,873 227,737 272.994 
k New Mexico ....... 911 1,721 2,945 5,100 5 8,457 8,077 22,109 24.703 
car and truce New York.......... 107.282 194,408 169,986 234.082 eh 411,567 463,758 571,662 669,290 812,031 
; ; North Carolina .... ’ y i 72, 109,017 140,860 1 
registrations. In North Dakota ...... $907 13075 «15701 24'908 +©—«40446 «62,993 711627 8o'gas © g0'BsO aaa 
AUTOMOTIVE IN- WE wns ackens Zanes 63,066 86,054 122,504 181,332. 252,431 346,772 412,775 511,031. 615,397 720.632 
¢ N Oklahoma .......... 6,524 7,934 13,500 25,0832 52,718 100,199 121,500 144,500 204,300 221,300 
aig ee lg Be Se oe SS oe on Se fn Se Se. oe 
i - Pennsylvania ...... ’ ’ ’ , i 5,15 186 482,117 570,164 
17 a detailed ex Rhede island ..... B'se5 101204 12'331«16'362« 21.406 37046 «36218 © 44833 s0ls7s «Stee? 
planation South Carolina .... 10,000 11.500 14,500 15,000 19.000 39,527 55,492 70.143 92.818 90.546 
. oe South Dakota ...... 14,481 14,578 20,929 28.784 44,271 67,158 90,521 104,628 120,395 119,274 
was given calicst Tennessee ........-- 35.187 54.362 19.769 7.618 30,000 48,000 63,000 80,402 101,852 117,005 
& . pease Y ’ ‘ , . 118 331,310 427'693 "61 
gards the \ amegiee Mc tbviiarsewints 2576 4,021 2,253 9,177 13,507 24.076 32,273 35,236 42/578 “Wane 
ity of getting this eta 4.283 5.918 8256 11.499 15.671 20.369 22655 26.807 31.625 065 
ti accu- WIRD eo «icin s 5.760 9,022 14.002 21,357 25426 55.000 72,228 94.120 134. 141,000 
segregation Washington ........ 13,990 24.178 30,253 38,823 60,734 91,337 117.278 148.775 *173,920 185,359 
rately. The result W. Virginia ....... 5.048 anes 5ori59 15,278 42081 4317300 432730 300-208 2 "394 
* . Wisconsin ........-.. ’ ’ ’ . . . . . 341.841 
of, this analysis Wyoming .......... 1300 1,584 2408 3,976 7,125 12.523 16200 21,371 23926 26.619 
bese sree IES 4,033,096 1,287,558 1,768,720 2,479,742 3,584,567 4,992,152 6,105,974 7,596,503 8,932,458 10,505,660 
ensive res 
is possible to get *Estimated. 
passenger car 
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In the major table, “total net registra- 
Motorcycle Registrations 1918-1921 tion” includes only cars and trucks. It does 
1918 1919 1920 1921 1918 1919 1920 1921 not include motorcycles. 
oi “oss "506 "ead 440 ONG SLL Bei? azaie ttoat S724 |. Motorcycles D 
ee  eprnanaee os Le ae ak ae age he 
RE 53 t , $ oe Co 4 iy A 6,9 j ; j 
gm SR Sas aes Ea Gc tase Ma MSE | cot during 1021, when 27,024 lees, ma- 
Sp xis j ; . Da ’ a urin when - 
ee 2. 707 ‘699 '674 ‘541 Ohio..... 20;717 20,444 26,956 23,026 dies g ist d th fs saan vu 
Bo: BS SAG wee es Se: Ei LES den iat | Siete otal for 1000 wes SOTO & 
Sains ame ee ee Re cc a SS SEE AUS | Gop of 11.64 per cont aa compared with 
aho » |... ’ , f : rop 0 . er cent as compare 
Fad xa 10,834 10,920 10,597 7,104 S.C...... 1,147 869 «= 908-—Ss 756 th P , P P rm 
_ eacieeame 9,112 8995 8823 7,524 S. Dak. 323 8880S 777_~—s«682 e previous year. 
a a ae et 
BB. 6 0c . j i »271 exas iy . ‘ 3,905 
Ky. ess. 1.479 1,508, 1,548 1,185 Utah ..... 7208 1,185 1,114 ‘909 Persons Per Car 
eee Te ak || oe) er 965 . * 
Me Sa eteh 1,497 1,608 1,566 1,528 Va. oe 2,414 2.520 2,233 2.200 : Iowa has taken the lead in having the 
ssa oe 2 £ f ash. : J 915 3,763 - 
Mass. .... 12,862 13,698 15,143 12,048 W. Va. 847 (994 1,659 1,539 owest number of persons apt Its su 
Mich oa 7.818 7,875 8,011 6,195 Wis, .... 7,238 7,223 8,002 6,423 periority over South Dakota in this respect, 
a a a, a ee ee Le however, is so small as to be almost negli- 
Mo. 1... 3,980 4,131 3,954 8,609 Total ..233,665 233,386 234,954 207,930 gible. Iowa, South Dakota, Nebraska and 
Nebr. .... 2,900 2,500 2,000 1866 — California, in fact, are all very closely 
Nev. ..... 121 125 141 130 *Estimated **Not segregated bunched, the difference being extremely 
slight. 





The industry will never be able to obtain the maximum 
benefit from registration figures until there is a uniform 
registration law throughout the country. There are 
already samples of valuable and sound practice, but 
such practice is not at all universal. Moreover, uni- 
formity is necessary as well as essential soundness. A 
detailed outline for the best method of segregating and 
compiling motor vehicle registrations would be a worth- 
while addition to the Uniform Motor Vehicle Law, which 
many automotive interests throughout the country are now 
supporting. 

The foregoing explanation indicates the reason for 
compiling a table of persons per motor vehicle rather 
than two tables of persons per car and persons per 
truck. It can’t be done with any degree of accuracy 
at the present time. The tables used, however, do give 
a comparative evaluation from year to year. 


Indiana is the first of the manufactur- 
ing states to appear in this list, followed by Wisconsin 
and Michigan. The first five manufacturing states rank 
as follows: 


PUNE cai aiip: 6% vissicrd ese etdewereral re ees 7.41 
AREA ose. Srore cs enero Deuces 7.84 
Ek ine onan detewkeall 7.97 
MR oie ewieacsta oan eet 8.20 
MMMION Vivian ais ocsetate bh oiese ee oo Ow ale wets 9.87 


There are no manufacturing states included in the 
first ten of this list, nor are there any of the southern 
states in this charmed circle of ten. There are six 
agricultural states, two mining states and two—Califor- 
nia and District of Columbia—not included in the arbi- 
trary classification used here. 

In certain instances this persons per car was higher 
in 1921 than in 1920. This is due to the fact that the 
population has increased at a greater rate than has 
registration during the last year. 





Motor Buses: Increase in Number 


HE motor bus has become a real factor in trans- 

portation during the last few years. All the avail- 
able statistics indicate that the use of buses has in- 
creased materially during 1921. This has been true both 
in the United States and in Great Britain, although in 
England the bus has taken a greater proportionate part 
in transportation than it has over here up to the present 
time. 

The best available conservative estimates indicate 
that there are nearly 1000 motor bus lines in the United 
States, as against about half that number a year ago. It 
is difficult to estimate the number of buses actually in 
operation since no provision for segregated registration 
of such vehicles is made in the various states. The Com- 
mercial Vehicle estimates that something over 5000 buses 
are now in operation, while the N. A. C. C. gives the fig- 
ure as 20,000. The former figure is a more conservative 
estimate. 

Eight thousand six hundred motor buses are being used 
in-England, according to the best figures available over 
there. Of.this number nearly 50 per cent are being oper- 
ated in the London area. : 

No Government figures -are available or taken show- 
ing the number of such vehicles in use. The existing 
system of registration in England includes motor buses 
with all other forms of “hackney carriages,” as they 
are officially described, and these consist of taxicabs, 


motor coaches, private hire cars, carriers’ vehicles li- 
censed to accommodate a proportion of passengers as 
well as motor buses. 

Information was obtained from individual makers of 
this type of vehicle as to the number of their chassis 
known to be in use for such a purpose. While admittedly 
this indirect method cannot give anything but an ap- 
proximate figure, there is reason to believe it has at 
least the merit of affording a conservative estimate, for 
it does not and cannot take into consideration the num- 
ber of surplus Government trucks the chassis of which 
have been fitted with bus bodies by their purchasers 
without the knowledge of the chassis manufacturers. 
The number of chassis thus applied is, however, not be- 
lieved to be large; none of the big bus undertakings have 
used them and those that have been fitted up for public 
passenger work have been so treated in ones, twos and 
threes for isolated services in country districts; 500 
would probably be a fair estimate of the total in this 
class of use exclusively. 

True, if there are taken into consideration the num- 
ber of “surplus” truck chassis with public passenger 
bodies of the motor coach type, the total would probably 
amount to 2000 or 3000. But these vehicles are not run 
to time-table or on regular services, being mostly in use 
only during the summer months on pleasure trips from 
their headquarters. 
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Automotive Production Statistics Show 
Industrial Stability 


1,457,000 passenger cars were produced in 1921. Truck production was 
about 150,000, while 50,000 tractors and 25,000 motorcycles were made. 
Passenger car plants operated at 60 per cent of capacity. 25 per cent of 
1921 cars were closed jobs. One ton trucks predominate. | 


By Raymond B. Prescott 


ASSENGER car manufacturing plants fared better 
P than the other units of the automotive industry 
during 1921, although the industry as a whole op- 
erated on a better basis than did many others. The 
following figures indicate in a general way the propor- 
tion of production capacity utilized by the various units 
of the automotive industry in getting out their 1921 
production. It will be recognized, of course, that the 
term “production” capacity is subject to some variation 
in definition and that the capacity figures used are, 
consequently, approximations: 
3,000,000 


2,000,000 


1921 Approximate Per Cent of 
Product Production Capacity Capacity, 1922 
Passenger Cars .. 1,457,000 2,500,000 60 
"ROGGMS. os cadecaees 150,000 350,000 43 
Sa ok inden 50,000 200,000 25 
Motorcycles ...... 25,000 100,000 25 
DMEOB! cccctceccccs Vases ~~" — “Sameues i? 
CORES ccc ccdides 20,000,000 30,000,000 67 
Inner Tubes ...... 25,000,000 35,000,000 70 


The figures for passenger cars are accurate, while the 
truck figures contain a small percentage of error. This 
slight error is due to the fact that the production figures 


GROWTH OF THE AUTOMOBILE INDUSTRY 
1,500,000 AND THE PROBABLE TREND FOR THE NEXT 
FIVE YEARS 
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Analysis of Passenger Car Sales by Number and Per Cent. 





$4,000 
$4,000 Under $1,000- $2,000- $3,000- and 
Under °  $1,000- $2,000 - $3,000- and Year $1,000 $1,999 $2,999 $3,999 Over 
Year $1,000 $1,999 $2,999 $3,999 gt. a ey £52,397 128,950 35,480 7,435 5,208 
eee 8,023 10,650 1,253 664 941 .665 .244 .067 .014 .010 
.372 495 .058 .031 044 1915 .......... 638,333 155,592 16,010 3,407 6,765 
ee ee 6,858 13,854 2,611 1,119 2,256 .778 -190 .020 .004 .008 
.257 .519 .098 044 eo 1,129,393 197,144 26,877 11,087 3,984 
ee 13,321 18,148 4,109 497 4,483 825 .144 .020 .007 -003 
.328 .447 .101 .012 ‘Se ee 1,478,351 247,058 35,728 12,947 4,392 
BE Ubi cid « 79,322 15,801 2,902 559 4,654 826 .144 .020 .007 .003 
447 .366 .067 .013 eee 735,346 153,667 33,635 3,290 5,238 
| pee ae 41,191 44,440 4,131 6,151 6,785 .789 -165 .036 .004 .006 
.400 .434 .040 .060 066 1919 .......... 1,040,750 499,924 75,502 25,280 9,616 
ae ye 53,320 81,658 8,221 5,854 9,050 -630 -303 046 015 -006 
.387 516 .052 .037 ff eee 1,185,407 590,780 86,201 23,841 29,758 
ESS No figures available. +622 -310 .045 -012 -016 
hk ou css 128,704 87,274 13,360 5,352 . 9,055 1921 .......... 1,071,553 291,432 62,144 18,308 13,311 
528 .357 .055 .022 .038 .735 .200 ‘ .013 01 
1913 .......... (236,002 111,253 18,219 5,233 9,947 1922* ......... 1,326,000 306,000 42,500 17,000 8,500 
.620 .292 .048 014 026 78 .18 .025 .01 .005 

*Estimated. 


Fig. 2—Passenger car production by price classes 1905-1921 inclusive, with prediction for 1922 


of the entire truck industry are not collected’and exact not exact, while tractor figures comprise an intelligent 
figures are available for only about 80 per cent of the estimate. Tire figures are those of the Tire Rate Book. 
industry. The completeness and accuracy of the passenger car 

Motorcycle figures are very nearly accurate, although figures make it possible to analyze passenger car produc- 


1,418,000 nei 
1,129,000 1041000 §85,000__1,072,000 _»--" 
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1915 1916 1917 1918 1919 
Under 1,000...... .014 .014 -03 -06 .09 
VeBOOO. 205 6 wsvrouss 03 -04 -05 -06 -08 
2-3,000 ........... .07 -10 24 22 24 
S400 oi ccc cine -08 -10 -10 -20 27 
Over 4,000........ 27 -37 33 .25 -27 
WOCRE. is oe wees .015 .015 04 07 -10 


Fig. 4—Closed car production by years and 


100 
80 


tion in considerable detail. The chart shown 
in Fig. 1 indicates the actual as compared 
with the normal passenger car production 
since 1903, the normal curve being extended 
to 1925. <A thorough analysis of this normal 
curve, together with a complete explanation 
of the sound basis upon which it was built up, 
was published in AUTOMOTIVE INDUSTRIES of 
Nov. 17. Fig. 1 is identical with the chart 
shown in the previous article, except that the 
actual production figures for 1921 have been 
inserted. 


1921 Meets Normal Curve 


A detailed discussion of the chart is not 
necessary in the present article. It is inter- 
esting to note, however, that the 1921 pro- 
duction figures just meet the normal curve. 5 
This indicates that the 1921 car production 
would have been just what it was had there 
been no war and had industry not been in- 3 
flated as a result. The difference in actual 
conditions, however, would have rested in the 
fact that production capacity and actual pro- 
duction would have very nearly coificided had 
war inflation not taken place. 

Thus it would appear that we are atready 


60 
50 
40 


30 


20 


PERCENT 
eo 


. ' 
back to normal in the sense that passenger 1915 
car production has been adjusted to the nor- 

PERCENTAGE OF PRODUCTION BY QUARTERS 
FROM 1912 TO 1921 

1st 2nd 3rd 4th 
WE EN Nesta wes .243 .317 .175 .264 
sad shies s excuse .204 .338 .213 .250 
cs tans seus eae .246 .306 248 .206 
MN A pvevkds nosed .189 1244 .290 278 
aida din dence owas .240 .288 .256 216 
er cecthnea 467 .272 .296 .232 .201 
ERS SORE DE ie 272 .260 .238 -130 
i iiiteinnssds aint .192 .258 .260 .290 
SN Rdnino bide ss .303 .316 .268 113 
RRR ate 147 .300 .323 224 

FIG. 6 


mal demand. The chart shows, however, that not until 
1923 will we be back to normal as regards the proper 
balance of production and production capacity; this is as- 
suming production capacity to be about equal to the peak 
production in 1920. 


Production by Price Classes 


Fig. 2 gives the passenger car production by price 
classes from 1905 to 1921 inclusive, together with a pre- 
diction for 1922. The 1921 figures bring out an interest- 
ing point as regards the 1922 prediction. In AUTOMOTIVE 


price classes 1915-1921. 





“ney 1921 INDUSTRIES of Dec. 22 these figures were 
12 18 ~=presented up to 1920, and a prediction for 
= ‘$6 ~=—-:1921 was made without the use of any 
.30 47 ~+figures except those previous to and in- 
“48 “25 cluding 1920. At that time the percent- 


age of total production comprised in 
100° 
80" 
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1919 


each price class was calculated. The closeness with which 
this prediction came true is strikingly revealed by the fol- 
lowing comparison: 

$2000 - 


Under $1000- $3900- Over 

$1000 $2000 $3000 $4000 $4000 
Calculated ....... 75% 19% 4% “1% 1% 
yo i eee 73.5 20 4.2 1.3 1 


This merely furnishes another indication of the sound- 
ness of the basis upon which the normal curves have 
been built up and the degree of accuracy which can be 
expected in future predictions for 1922 and other years. 

Fig. 3 shows in graphic form passenger car production 
by price classes for the years 1912 to 1921 inclusive, the 
1922 prediction being included as well. This shows that 
there will be about 1,326,000 passenger cars produced in 
the “Under $1,000” class during the coming year, a 
larger number than was produced during 1921 in this 
class. The number produced in each of the other price 
groups will probably drop slightly, the sharpest decline 
probably occurring in the “Over $4,000” class. 

A comprehensive survey of closed car production fig- 
ures has just been completed by AUTOMOTIVE INDUSTRIES 
and the compiled results are presented here for the first 


PASSENGER CARS MANUFACTURED BY STATES FROM 1912-1921 


Mich. Ind. Ohio N.Y. iil. Wis. 
1912.. 193,307 5,305 32,914 9,653 1,218 11,482 
1913... 296,877 8,188 42,901 6,385 3,100 13,541 
1914... 432,156 7,990 51,637 5,826 2,108 15,551 
1915. 636,721 17,329 102,562 6,550 3,099 22,795 
1916... 1,041,971 29,083 156,586 7,153 7,092 41,477 
1917... 1,341,857 37,918 150,225 12,653 10,975 32,016 
1918... 671,943 21,561 97,343 8,066 10,111 24,234 
1919... 1,344,346 34,557 94,661 11,659 14,292 49,150 
1920... 1,488,707 39,837 142,015 13,034 22,021 52,165 
1921... 1,315,366 22,128 66,692 10,504 9,463 24,663 


So. 
Conn. Mass. Mo. N. J. Pa. Va. Ga. Kan. Car. 
2,016 851 894 375 724 
2,018 721 1,205 573 582 113 
1,230 591 1,454 502 388 106 
943 1,015 527 4,300 22 
895 2.632 740 5,364 119 
762 2.067 685 1,574 205 
370 1,464 360 415 191 
484 1,930 583 269 249 751 
785 33 2,813 968 1,464 195 32 188 1,180 
327 158 5,797 495 445 375 431 
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Fig. 8 
{7 3 ton truck PRODUCTION OF TRUCKS BY . ; ’ 
GB 1 TON Truck ner Tues tom, ese 1080 time. This constitutes probably the most accurate sur- 
1h Ton truck vey of this kind that has ever been made and is especially 
([] 2 Ton tRucK 780% timely in view of the greatly increased interest in closed 
£3 2} Ton TRUCK car construction throughout the industry. 
3h ton TRUCK The percentage of total production comprised of closed 
R75 TON TRUCK cars is shown in tabular form in Fig. 4 and in graphic 
RSJ OVER 5 TON TRUCK form in Fig. 5. The results of the survey are shown: 
thus in percentages because in this way the relative 
50 importance of the closed car can best be visualized. 


The figures show that there has been an increase in 
closed car production in every price class in practically 
every year since 1915. The only variation is in the 
$2,000-$3,000 class in the years 1917 and 1918. In a 
general way it would appear that the proportion of closed 
bi esate cars varies directly as the price rises, although this 
proportion is inverted in the case of the two lower price 
classes. The percentage variation in this case, however, 
is so small as to be negligible. 

Taking all price classes together, the percentage of 
closed cars has steadily increased until, in 1921ly 25 per 
cent of the total production was comprised of closed 
jobs. Over 40 per cent of the high-priced cars were 
closed jobs in 1921. It will be interesting to note the 
effect in the various price class percentages of the de- 
ers velopment of utility closed cars. 

Production by quarters is shown in Fig. 6. The strik- 
ing thing about this table is the revelation that there 
20 is very little variation in the percentage of total output 
produced during each of the four quarters. A survey 
of the ten years shown indicates that in any given year 
the variation between quarters is not more than 10 per 
cent. This holds true throughout, except for the last 
quarter of 1920 and the first quarter of 1921, where 
10 greater variations are noted. Since these are the only 
1 ones for ten years, however, it is reasonable to say that 
they are probably the result of a temporary and peculiar 
economic condition rather than any indication of a 
trend. ; 

The slight variations shown are rather startling when 
analyzed in connection with the general conception of 
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figures indicate a comparatively constant production 
throughout the year. 

Passenger car production by states is shown in Fig. 7. 
Michigan has led in car production ever since 1912, 
while Ohio has followed each year. The table is inter- 
esting in many ways and serves to show something of 
the scope of the car manufacturing industry alone. In 
1921 the five leading states in order of production stood 
as follows: 


SE ch SivinhivdanedetunnetGes 1,315,366 
a nd KES 8984 bade BORK dad id 66,692 
UNAIRED board Sabie eit tla-a ofc abacgt ee 24,663 
ER stage EEA dg 40 vaca we Wolo es «he 22,128 
ie RO Pe er 10,504 


Truck production from 1912 to 1921 inclusive is shown 
in Fig. 8. It will be noted that the curve is not nearly 
so uniform as that for passenger cars. This indicates 
that the truck has not yet found its exact niche in trans- 
portation and that further development will be necessary 
before it attains its maximum possibilities. Truck pro- 
duction, moreover, was affected to a greater relative 
degree by war inflation than was the case with passenger 
cars. 

Truck production by tonnage groups is shown in the 
interesting chart, Fig. 9. Only three years’ figures are 
available for this chart, so that a definite trend can 
hardly be determined. The chart does appear to show 
the predominance of the 1-ton truck, occasioned chiefly 
by the numerical predominance of Ford production. 
There appears to be a tendency for the 1-ton truck pre- 
dominance to increase. With minor exceptions, the ex- 
pected results are shown from this analysis, in that 
greater numbers of small trucks and fewer large trucks 
are produced. These figures do not, of course, take any 
account of values. 

The trend of motorcycle production is shown in Fig. 10. 
This chart indicates a steadily falling production since 
1913 and quite a heavy drop during 1921. The figures 
are presented here without any special critical analysis, 
as such discussion would involve the consideration of 
many outside factors. 





IFTEEN MILLION DOLLARS has been apportioned 
by the Secretary of Agriculture among twenty-seven 
States, Alaska, and Porto Rico for the construction of 
national forest roads and trails. Of this sum, $9,500,000, 
known as the “National Forest Highway Funds,” is set 
aside for roads of primary importance to States, counties, 
and national forest communities; $5,500,000, constituting 
the “National Forest Development Fund,” will be used for 
the construction of roads and trails needed for the admin- 
istration and utilization of the forests themselves. 
The distribution by States of the National Forest devel- 
opment and National Forest highway funds is as follows: 


National Forest 
National Forest Development 


State Highway Fund Funds Totals 
Alabama ...... 4,880 5,799 10,679 
pO eee 970,271 50,222 1,020,493 
po ae 598,189 280,722 878,911 
Arkansas ..... 70,365 72,573 142,938 
California ..... 1,460,871 703,822 2,164,693 
Colorado ...... 717,058 336,360 1,053,418 
FOGTUGR. oe ceess 25,118 8,730 33,848 


a 13,355 20,347 33,702 
| eee 1,097,894 1,088,656 2,186,550 
Ee 2,760 4,754 7,514 
Michigan ...... 3,638 6,220 9,858 
Minnesota ..... 60,929 65,621 126,550 
Montana ...... 878,886 574,615 1,453,501 
Nebraska ..... 11,065 11,159 22,224 
NOVGGR . ciccee: 207,984 55,377 263,361 
New Hampshire 35,294 24,276 59,570 
New Mexico... 458,258 219,652 677,910 
North Carolina. 27,856 46,984 74,840 
Oklahoma ..... 5,645 8,764 14,409 
Oregon ......... 1,157,109 718,555 1,875,664 
Porto Rico .... 1,454 5,344 6,798 
South Carolina . © 1,572 8,704 10,276 
South Dakota.. 77,553 64,139 141,692 
Tennessee ..... 20,896 23,243 44,139 
Lo ae ee 371,776 164,258 536,034 
Vo 26,140 46,512 72,652 
Washington ... 708,133 602,889 1,311,022 
West Virginia.. 6,051 14,602 20,65 
Wyoming ..... 479,000 267,101 746,101 
po eee 9,500,000 5,500,000 15,000,000 





RENCH aerial navigation companies numbered 4 

in 1919, 10 in 1920 and 8 in 1921. Two companies 
ceased operation in 1921. Nearly all the machines are 
war types or modified war types, and have not been 
specially designed for commercial service. Services began 
in 1919 on a very small scale, but the increase has been 
progressive. The average commercial speed realized on 
the various lines (all stops included) is 37 miles for Tou- 
louse-Casablanca; 62 miles for Paris, Brussels, Rotterdam, 
Amsterdam; 70 miles for Paris-Warsaw and 70 to 90 miles 
for Paris-London. 

Up to Sept. 1, 1921, the distance covered in regular 
service was 1,744,810 miles, with 10 deaths and 14 cases 
of injury, this including both passenger and crew. This 
gives one death per 174,481 miles and one injury per 
124,630 miles. The time saved through the use of these 
various aerial routes is 5 hr. to London and Amsterdam, 
13 hr. to Warsaw and 70 hr. between Toulouse and Casa- 
blanca. 


On the attached table the rate of fares on the various 
lines radiating from Paris are given in francs, also 
freight charges in francs and rate per kilometre for 
mail, freight and passengers. 


FRENCH AERIAL LINES 








FREIGHT CHARGES|PASSENGER FARES 











Mail Rates 

ROUTE Distance |Per 3% Oz. 
Miles Francs Per Per Per 

Kilo-Francs| Kilometre | Francs | Kilometre 
Paris-London.......... 232 0.50 5 to 7.50 .0133 .80 
Paris-Brussels......... 155 0.30 3 to4 .013 175 .67 
Paris-Amsterdam....... 273 0.50 5 to 6.50 -013 68 
Paris-Strasbourg....... 248 0.75 2.50 006 150 .375 

Paris-Prague.......... 559 1.25 7.00 .0077 500 55 
Paris-Warsaw......... 870 1.75 9.00 .0064 .37 
Casablanca. 1149 0.50 9.00 0048 1560 86 
Bagaure-Santanda..... 124 0.25 2.50 0012 150 75 
Pari RE sce se oe ee See 3.50 0116 .66 
Bordeaux- Montpellier... . , ae ree 6.60 0157 176 40 
Nimes-Nice........... BAT ces cs 2 8 4.50 013 .68 
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American Passenger Car Design Trends 
as Revealed by 1922 Specifications 


Slight increase in percentage of six and eight-cylinder engines with corre- 
sponding decrease in fours and twelves. More chassis models and more 
makes are listed this year. Plate and multiple-disk clutches predominate. 
Spiral bevel final drive now almost universally employed. 


By Herbert Chase 


T was not to be expected that the 1922 specifications a purely engineering standpoint, but so long as condi- 
I for American passenger car chassis would show any tions, such for example as those imposed by the character 
marked deviation from what has come to be regarded and quantity of the fuel supply, do not change it is doubt- 
as “standard practice” for the industry has become too less the most satisfactory from the user’s standpoint as 
stable and too much involved in the business of economical well as the most profitable for the manufacturer. For this 
quantity production to be stampeded into making many reason it is probable that even if a simple change in engine 
radical changes from year to year. It is a well recognized design could be made to-day which would result in doubling 
fact that the companies which turn out substantially the the mileage per gallon of fuel (and such a thing is quite 
same chassis year after year are in general those which possible, not to say probable), such change would not be 
have the reputation for making the most dependable and incorporated in any considerable percentage of cars for 
satisfactory products in their respective price classes, several years to come. 
and which have therefore been most successful from a Trends in design are best illustrated by reference to 
commercial standpoint. This may not be a policy which the accompanying charts on which are plotted curves 
favors the development of the most perfect design from (Continued on page 336) 
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“ Tendencies in Passenger Car Design, 1910-1922 
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332 AUTOMOTIVE INDUSTRIES February 16, 1922 
THE AUTOMOBILE 
ENGINE 
’ r LUBRICATION | FUEL SYSTEM IGNITION SYSTEM 
eo ° 2 -= a = 
Make and Mode! zs g 2 2 3/3 < £ g e 
of le elele(o lz] ¢- § Z| s : 
se a, Ss; 3 S = = bo bo E 3 3 ~ 3 o 
Se jssieligigizig| 2 |/F/2/] € |} 3] gs)" 1.3 1 Fi] Ss lé 
pe laaleieieieizi € |3ia] 8 (E) HIF E32 bs |3 
Za a0la Iolo} oO | & rs) wa BE b= i E = 8 v= |> 
6-354x514 )356.1; 3 |H.../Det.) 6 |CI..|Chain....... Pump.|None.. | Hol-Crk.. .|Gear..|Stromb...|Vac...|Cl-Cir...|Bosch...]Hand. ..|West 6 
6-314x5 |248.9) 3 |L...|Det.| 6 |CI..|Met-Gear....|Pump.|None..|Cir-Spl....|...... Stromb.../Vac...|Cl-Cir...|At-K.../Hand...|G&D...| 6 
6-814x41% |224.0} 3 |L...|Det.| 6 |CI..|Met-Gear....|Pump.|None..|Hol-Crk...|/Gear..|Rayfid. ..|Vac...|Op-Cir*.|Remy...|Hand...|Remy...| 6 
..18-344x5  1831.8}..... T...|Det.| 4 |CI..|Met-Gear..../Ther..|None..|Hol-Crk...|Gear..|Johnsn...}Vac.../Cl-Cir*..|Remy...|/Hand...|Bijur....}| 6 
6-314x41% }224.0] 3 |L...|Det.| 6 |CI..|Met-Gear....|Pump.|None..|Hol-Crk...|Gear..|Rayfid. ..|Vac...|Op-Cir. .|Remy...|Hand...|Remy. 6 
6-314x414 |224.0} 3 |L...|Det.| 6 |CI..|Met-Gear....|Pump.|None..|Hol-Crk...|Gear..|Stromb...|Vac...]........ Conn... (Hand, ..|......:.)e-+e 
.14-384x514 }226.4] 3 |H.../Int..) 4 |Al..|Met-Gear....|Ther../None..|Cir-Spl....|Gear..|Zenith. ..|Vac...|Cl-Cir.. . Simms. .|Hand. ..|G&D. 
....(4-4x514 -« (276.5) 4 |8.../Det.) 4 |CI../Chain....... Pump.|None.. | Hol-Crk.. .|Gear../Zenith. ..|Vac...]........ Bosch.. .|Hand. . .|USL. 12 
Own... ./4-334x484 |170.0) 3 |H...)Det.} 4 |CI../Met-Gear....|Pump.|None..|Cir-Spl....|Gear..|Marvel.../Vac...|8-pt....|Deleo.../Hand. . .|Delco 6 
....|6-334x414 }241.6) 3 |H...|Int.}. 6 |CI..|Non-Met-G..|Pump.|None..|Cir-Spl..../Gear..|Marvel.../Vac...|S-pt....|Deleo. . .|Handtt. | Delco 6 
.. . -{6-384x41% 1241.6] 3 |HL...[Int..) 6 |CI../Non-Met-G..|Pump.|None..|Cir-Spl..../Gear..|Marvel...]Vac...|S-pt....|Deleo. . .|Handt+}. |Delco 6 
. ./8-314x5% |314.4) 3 |L...)Det.) 4 |CI..|Chain....... Pump.|Ther.. | Hol-Crk...|Gear..|Own..... Pr....|D-pt.. ..|Deleo. . .|Auto....|Deleo. 6 
6-334x4149|224.0) 3 |L...|Det.| 6 |CI..|Met-Gear...)/Pump.|Ther.. | Hol-Crk. ..|Gear..|Rayfid...|Vac...|Cl-Cir*..|Delco. ..|Hand. . .|Bijur.. 6 
. .|6-314x4149|224.0) 4 {L.../Det.| 6 jAl..[Chain....... Ther..|None..|Cir-Spl....|Gear. .|Stromb.. .|Vac.. .|Cl-Cir.. .|Remy...|Hand., . .|Aut-L. 6 
. .{6-834x4149 1224.0) 4 |L...|Det.| 6 |Al../Chain....... her. .|None..|Cir-Spl..../Gear..|Stromb...|Vac.. .|Cl-Cir...|Remy...|/Hand. . .|/Aut-L. 6 
4-316x5 |192.4]..... FS: SS (Cie (PRS. (Nae. PEM sis el cccswsis olin eaat ae REE Dynet...|Hand. ..|Dynet...}.... 
4-3l4x5 |192.4]..... Re ee ee eee 5S SR i eae ae: RS DR GC: Dynet...|Hand. ..|Dynet...|.... 
.16-344x5 [288.6]... FR RE Se eee oe Pump.|...... Cir-Spl..../Pist...|Rayfid.../Vac...]........ Bosch...|Hand. . .|Bosch. 6 
/4-824x4 [170.9] 4 |H...|Det.) 4 |CI..|Met-Gear....]/Pump.|None..|Cir-Spl....|Gear..|Zenith.../Gra...|Cl-Cir...|Remy...|/Hand...|Aut-L. 6 
.14-834x514 |224.3]..... eee E'S en eee Pump.|None..}Cir-Spl..../Gear..|Zenith. ..|Vac...]........ Ee Re Aut-L...}.... 
.16-3x44%4 190.8) 4 |H...|Det.) 6 |CI../Chain....... Pump.|None..|Cir-Spl..../Gear..|Stromb...|Vac...|Op-Cir*.|Bosch...|/Hand...|Bosch...| 6 
14-314x5 (192.4) 3 |H...|Det.| 4 |CI..|Com-Gear.../Ther..|/None..|Cir-Spl....]...... Stromb...|Vac...|D-pt....|At-K....|Hand....|/West....| 6 
6-314x5 1248.9]... H...|Int..) 6 |CI..|Met-Gear....|Pump.|None..|Cir-Spl....]...... Stromb...|Vac...|D-pt....|/Bosch...|Hand...|West....| 6 
316x414 [346.3] 3 |L...|Det.| 4 |Al..|Com-Gear...|Pump.|Ther.. |Cir-Spl....|Gear..|Johnsn...|Vac...|D-pt....|Delco...|Hand. . .|Delco. 6 
6-314x414 |224.0) 3 |L...|Det.} 6 |CI..|Met-Gear....|Pump.|Ther.. | Cir-Spl....|Gear..|Stromb.../Vac.. .|Cl-Cir*..)At-K....|Hand. . .|Aut-L. 6 
6-314x514 |303.1) 3 |H...|Det.} 3 |....|Met-Gear..../Pump.|None..|Cir-Spl....|Pist...|Stromb...|Vac.. .|Op-Cir. . |W: Hand...|........].. an 
6-344x514 |303.1]..... Oe RR OT ae ee ae Pump.|...... Cir-Spl....|...... Stromb...|Vac...|........ At- Hand.../West....} 6 . 
4-344x5 192.4) 3 |L.../Det.) 4 |CI..]............ Ther..|None..|Cir-Spl....|Gear..|Zenith.../Vac...]........ Conn. ..|Hand. ..|Dynet...|.... 
4x5 |248.9| 3 |L...{Det.) 6 |CI..]............ Pump.|None..|Cir-Spl....|Gear..|Stromb.../Vac...|........ i ee aa Dynet...|.... 
aoe §-384x5 441.7] 4 |L...|Det.| 4 |Al../Non-Met-G..|Pump.|/Ther.. | Hol-Crk.. .|Gear..|Stromb.../Vac...|D-pt....|Delco. . .|Handt+.|Deleo. 6: 
..18-834x5 1441.7] 4 IL...]Det.| 4 |Al..|Non-Met-G..|Pump.|Ther.. | Hol-Crk.. .|Gear..|Stromb...|Vac...|D-pt....|Deleo. ..|Hand. . .|Delco 6 
. .18-314x514 |404.1] 3 |L...]Det.| 4 [CI..|Met-Gear,...;Pump.|None..|.......... Gear..|Zenith...|Pr... : 6 
6-314x414 |224.0] 3 |L.../Det.| 6 |CI..|/Met-Gear....|Pump.|/None..|Hol-Crk...|Gear..|Stromb...|Vac.. .|De' eae 
4-314x5  |192.4/" 3 |L.../Det.| 4 |CI..|/Met-Gear..../Ther..|None..|Cir-Spl....|Gear..|Stromb...|Vac.. ; 6 
4-374x4¥ |212.3] 3 |L:../Det.) 4 |CI..|/Met-Gear..../Pump.|None..|Cir-Spl....|Gear..|Stewart. .|Vac... LIN. 12 
x5 377.0) 4 |H...|Det.| 3 |CI../Met-Gear....|/Pump.|None..|.......... Gear..|Stromb.. .| Vac... acai - 4 ¥ 6 
.14-814x5 1192.4] 3 JL...|Det.| 4 |CI..|Met-Gear....|Ther..|None..|Cir-Spl... .|Pist...|Carter...|Vac.../Cl-Cir...|Conn...|Hand. ..|Bosch. 6 
. .|4-254x414 | 97.4) 3 |L...|Det.) 4 |CI..|Met-Gear..../Ther..|None..|Cir-Spl....|Gear..|Zenith. ..|Vac...|Cl-Cir.. .|Bosch...|Hand...|Bosch...]| 6 
..|8-274x5 259.7) 3 |H.../Det.| 8 |Al..|Met-Gear..../Pump.|None..|Hol-Crk...|Gear..|......... Vac...|Cl-Cir**.|Delco. . .|Hand. . .|Deloo. 6 
4-324x51% |249.6]..... Sa Ry Ree CE. ROR Pump.]...... Cir-Spl....|Gear..|Yale&T. .|Vac...|S-pt... ..-|Hand. ..|West.. 6 
"14-34¢x414 |200.4|° "4° "|H...|Det.| 4°” |CT.: |Met-Gear... .|Pump.|None..|Cir-Spl... .|Gear..|Tillot. . ..Vae...|Cl-Cir...|Aut-L...|/Hand. ..|Aut-L...|.... 
6-314x414 |224.0)..... ee a SES OS ae 8 Re ree eee ree ae [2 RAR rest 
..|4-Byex51Z 1194.9] 4 |L...|Det.) 4 |CI..|Non-Met-G..|Ther../None..|Cir-Spl....}Pist...|Scoe..... Vac...|S-pt....]/Conn..,|Hand...jAut-L. 6 
314x5  |192.41 3 |L...|/Det.| 4 |CI..|Met-Gear..../Ther..|None. eh Pist...|Stromb...|Vac... ir. .|Delco...|Hand...|Delco...| 6 
6-314x41% |224.0| 3 |L...|Det.| 6 |CI..|Com-Gear...|Pump.|None..|Hol-Crk.. .|Gear.. Stromb...|Vac.. vir. .|Delco.../Hand...|Deleo...} 6 
6-314x414 |195.6] 3 |H...|Det.| 6 |CI..|Met-Gear..../Ther../None..|.......... Econ..|Stromb...|Vac...|Cl-Cir...|Wagnr. .|Hand. . .|West.. 6 
4-384x5 (178.9) 4 |....|Det.| 4 |Al../Met-Gear..../Ther..|Shut.. |Cir-Spl..../Pist...JOwn..... Vac...|Cl-Cir*..|Bosch...|Hand{}.|Bosch...| 6 
...-[4-8%x5 [192.4 3 IL...!Det.| 4 |CI..|Com-Gear. ..|'Ther../None..|Hol-Crk.. .|Gear..|Stromb...|Vac...|Op-Cir. .|At-K....|Hand...|West....} 6: 
Falcon Six................ 115 |Own....|6-344x5 230.1] 3 |L...|Det.| 6 |CI..|Com-Gear. ..|Pump.|None..|Cir-Spl....|Eecn..|Stromb...|Vac...|Op-Cir. .|At-K....|Hand...|West....| 6 
TMD; vn cossecexe 12-D-22} 100 |Own..../4-284x4 | 95.0} 3 |L...|/Det.| 4 |Al../Chain....... Ther..|None..|Cir-Spl....|Gear..)Zenith.../Vac...]........]... ea'te's Hand...|Bosch...| 6 
ee rir. 60) 130 |Con..... 6-314x5%4 1303.1] 3 |L...|Int..| 6 |CI../Non-Met-G../Pump.|None..|Cir-Spl....}Pist...|Zenith. ../Vac...}.... ;+--|Split..../Hand...|L-Nev...| 6 
DER vicvasenocnacay eee 70} 130 |Con..... 6-354x514 |325.1] 3 |L.../Det.) 6 |CL.jChain....... Pump.|None. Hol ee Se ee Vac. .|Cl-Cir. Split....|Hand{t.|L-Nev...| 6 
= Ore T| 100 |Own....|4-384x4. |176.7| 3 |L...|Det.| 4 |CI..|Met-Gear..../Ther../None -Spl....}....+- Own..... Gra...|Op-Cir. .|}Own. . ..-{Own....] 6 
De otis eetwanvseoknase SOBs <anease 6-3144x5 |248.9)..... | a oe ae Aen Sees ere pees Meee pron Zenith. ..|Vac...}.... 2000 [ BORED. se]. ceescee West....|.... 
Franklin............... 9-B} 115 |Own....16-344x4 199.1) 3 |H.../Int..) 1 Al. Non-Met-G Air. ..|None..|Hol-Crk...|Gear../Own..... Vac...|Cl-Cir*..|At-K..../Auto....|N.E.. 12 
Ss Nee ier: 4-334x514 |196.8]..... RO WS, RR RI CEES a | ie (ear PR on! ee ONO. Pidencvesicascodes|uees 
Gardner............ R.T.S.| 112 |Lyc..... 4-3 192.41 3 IL...|Det.| 4 |CI..|Met-Gear....|Ther..|None..|Cir-Spl....|Pist...|Carter. ../Vac...|Cl-Cir**.|West..../Hand....|]West. . 
SER obs tv 5b s 00500 © 116 Wal hated Hata 207.1] 3 |H...|/Det.| 6 {CI Non-Met-G Ther..|None..|Cir-Spl....|Gear. .|Stromb.../Vac...|Cl-Cir...|At-K....|Hand... |Bijur....| 6 
a by eucheves ian 124 |Own. .. .|4-384x514 |226.4| 3 |....|Det.| 4 |CI..|Chain....... Pump.|Ther. . |Hol-Crk...]...... Rayfid. ..|Pr....|Op-Cir. .|Split....|Auto....|West....| 6 
Dee ahaa Gale Series 3| 120 |Wei...../4-354x5140/210.6] 4 |H.../Det.| 4 |CI..|Met-Gear..../Pump.|None. |Hol-Crk...|Gear..|Stromb...|Pr....]........|Delco...|Hand. Se Se 
Hindley nih cceseenaels 125 |Knt. iba : 40.6] 3 {S...|/Det.) 4 |Al../Chain....... Ther. .|None..|Hol-Crk...|Ecen..|Tillot....|Vac...|Cl-Cir...}Aut-L...|Auto....]Aut-L...].... 
ee 121 |Con.....|6-314x434 |224.0| 3 |L...|Det.) 6 |CI..|Met-Gear....|Pump.|None..|Hol-Crk. ..|Gear..|Marvel...|Vac...]........|Deleo. ..|Hand. Te e 
Havfeld SAE RPE, A~42| 115 |H-S..... 4-314x5 1192.4] 3 |L...)Det.) 4 |CI..|Met-Gear....|!Ther..|None..|Cir-Spl.... Gear. . ith... |Vac. -Cir*.|Conn...|Hand...|Dynet...} 6 
RMD. 5.3255 05800000 75) 132 |Own....|6-314x5y% |299.0] 3 |L...JDet.) 6 |CI..jChain....... Pump.|Ther.. | Hol-Crk...|Gear.. --.|Vac...|Cl-Cir*..|King..../Hand...|L-Nev...| 6 
BE 5s kcuncankor 55] 121 |Own..../6-314x5 |288.6] 3 |L...[{Int.| 6 {CI..)M ..|Pump.|None..|Cir-Spl....|Pist... Rayfid. ..|Vac...|Cl-Cir*..|King....|Hand. ..|L-Nev...| 6 
ators spins Series 4| 126 |Own.. . .|6-314x414 |259.8] 3 |H...|Det.| 1 |Al../Non-Met-G..JAir...]......|Cir-Spl.... Gear..|Stromb...|Vac...]........|Kisem...]Auto....|Dynet...| 12 
Hudson oi binned 126 |Own....|6-314x5 [288.6] 4 |L.../Det.) 6 |CI..|Met- ..|Pump.|Shut.. | Cir-Spl....|Pist...]Own..... Vac...|Cl-Cir*..|Bosch.../Handtt.|Bosch...} 6 
bade eRSSese “i” 112 |Own....|4-314x5% |182.5] 3 |L...|Det.) 4 |CI..|Chain.......|Ther..|None..|Hol ..|Gear..|Stromb...|Vac...|Cl-Cir...|At-K....|Hand...|West....] 6 
ABBREVIATIONS— ilb—Philbrin. Ther—Thermostat, Lubricaton System: 
ENGINE Split-—Splitdorf. T. & S-—-Thermostat and Shutter. Cir-Spl—Circulating Splash. 
Engine Make: ‘West—Westinghouse. Oil Pump Type: Hol-Crk—Hollow Crankshaft. 
Ans—Ansted. Wagnr—Wagner. Eeen— Eccentric. Carbureter Make: 
Bea—-Beaver. Ignition Type: Pist—Piston. B&B—Ball & Ball 
Con—Continental Cl-Cir—Closed_ Circuit. Fuel Feed: Claud1—Claudel. 
Due—Duesenberg. D-pt—Double Point. Gra—Gravity. Johnsn—Johnson. 
jependerg. Op-Cir—Open Circuit. Pr—Pressure. Ray fld—Rayfield. 
D-Lyc—Dort-Lycoming. S-pt—Single Point. Vac—Vacuum. Strom b—Stromberg. ° 
H-S—Herschell-Spillman. **—Also Double Point. Ignition Control: Scheb1—Schebler. 
Knt—Knight. *—Also Single Point. Auto—Automatic. Tillot—Tillotson. 
tle rt heb Type: PR A Seton 3 Automatic. Yale & T—Yale & Towne. 
or—Northway. — enerator 3 TRANSMI I 
R-D— Rochester-Duesenberg. H—Hea oh Same as IGNITION MAKE in- Chateh Popes SSION 
‘Wal—Walker Ho—Horu@utal, oe D-M—Disk Multip! 
Wei—weidely L—At Side G & D—Gray & Davis. Pla—P1 wa 
’ L+—At side and Head. L-Nev—Leece-Neville. late. 
Ignition Make: Rear Axle Make: 
S—Sleeve. » Cylinder Head: 
At-K—Atwater-Kent. T—Opposite. et—Detachable. Ad—Adams. 
Aut-L—Auto-Lite. Camshaft Drive: Int—Integral. a ge mae 
Berlg—Berling. Com-Gear—Combination Gear. Piston Material: FlH—Fiint. 
eet Met-Gear—Metal Gear. Al—Aluminum Alloy. Per—Peru. 
7 a i Phe tony ne tn Pema Gear. onnn st Iron. a ee sh 
-—isema oolin ntrol: yoolin ig girs sts tgs 
N, E.—North East. Shut. Shutter. Thor Thermefiphen. St-P—Standard Parts, 
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AUTOMOTIVE INDUSTRIES 333 
THE AUTOMOBILE 
Ch S fi ti 
TRANSMISSION | TIRES BRAKES BEARINGS 
CLUTCH GEARSET REAR AXLE e-l|4ais TYPE s 
— 2 eis X 6 
mE 5 ; = Ay Make and Model 
33|3 el. ls ie |e é 3 | 3 : 13/7 
i 4 | ia |6 fF le isis 2 i lilg 
: a| 3 Hyde laa| a lasdsltl ala lilal alii: ral; 5: 
d + a e 
Z\/F\s & | 28/25) 35| 2 \25iaz\ea\fe| 2 | 2 El 3 lala] 2\il2 
- 
B-L...|D-M..|B-L.../UnWE..| 3 |Fab...|Tim...|9-B...|F...|4.45/TA. |Sp. .132x414|32x434|...... ...\Jae. . re - . 
B&B..|Pla...|War..|UnWE..| 3 |Met “|$-B...|F...|4.50|Sp..|Sp..|32x4° |32x4 |... 1”: Sa ak Tat ee 2 GR! ARR! a 
B&B..|Pla...|Dur...|UnWE..| 3 |Fab...|Sal.../S-B...| 34 |4.50|Sp..|Sp..133x4 |38x4 |...... 14B...|Gem..|...... Ext...|Int...|R-W..|B.....|B...../R...[R 
Own. .|D-M..|Own..|SepUn..| 3 |Met...|Own..|S-B.. 4,25/Sp..|Sp. .134x414134x434|_..... 448... .|Own. .|Van...|Ext...|Int...|R-W..|R....-|R....-[R..[R 
B&B..|Pla...|G-L...|UnWE..| 3 |Met...|Sal...|S-B...|F...|5.00/TA.|Sp. .|32x4 |32x4 |Art...|94E...\Jac...|S-W..|Ext...lInt..|...... ee ee we 
B&B..|Pla...|Dt....|UnWE..| 3 |Met...|S-P...1S-B...| 34 |4.75/Sp..|Sp..|33x4 [334 |Dis...|14B...|Dit...|9-W..|Ext...lInt...|......]..cccelecece- 
War. .|D-M..|War..|UnWE..| 4 |Met...|S-P...|S-B...| 34 |4.50|Sp..|Sp..[32x4 |32x4 bee oe S-W. . Ext. Int R-W..|R.....|R...../R...IR 
Own. .|Cone..|Own..|UnTT...} 3 |Lea...JOwn..|9-B...|F... TT. |TT. 132x414|32x414/Art...|FC... ..|S-W.. fo) SRR ae 
Own..|D-M..|Own..|UnWE..| 3 |Met.../Own..|S-B...| 34 |4.66/TT.|TT.|31x4° |31x4 sane Ps A SW. a. Int RW. BR 
Own. .|D-M..|Own..|UnWE..| 3 |Met...lOwn..|S-B...| 34 |4.60/TT.|TT.|33x4 133x4 |Art...|FC...\Jac...|S-W..|Ext...|Int...|R-W..IB.....\B...../B.. |B 
Own. .|D-M..|Own. .|UnWE..| 3 |Met.../Own..|S-B...| 34 |4.90/TT. |TT. |33x414133x434|Art...|FC...|Jac...|S-W..|Ext...lInt...|R-W..|B.....|B.....\B.. |B 
Owe. . DM. ang PaaE. : ~ rie..-B8. : a ee ag -- - 33x5 ears Pl....|/Own.. age ON OSA I Ree Faye re ee 
ei is ../UnWE. ‘ab. ol... ca . p..|Sp. .|32x414|32x4 ...|4E.. a 3 -W..|R.....)R..... 
Own..|D-M.|Own..|UnWE..| 3 |Met...|Ad... .|S-B...| % 5.1218p..|Sp ON Att. 3 a Int. ope emai sabe pet ase 
Own. .|D-M..|Own..|UnWE..| 3 |Met...|Ad....|S-B...| 14 |5.12 Art... ; ae Cee 
B&B..|Pla...|G-L...]......-- Ne eee Col...|Bev...|F...|.--- é\Art.. uskess 
B&B..|Pla...jG-L...}........ i Col. . .{Bev...|F... Art.. m 
B&B..|Pla...|Own..|UnWE..} 3 |...... Own. .|S-B...|F... Art. . .|}46E. ve [Ree 
Own. .|Cone..|Own..|UnWE..| 3 |Met...|Own..|S-B...| 4 Art... ¥ alas 
vanen Oe" St Sipe Pot ES Ee Pe aA! AIM pail (4 Art... 4 a] + 
B&B..|Pla...|Mec..|UnWE..| 3 |Met...lOwn..|S-B...| 1% /4. 16E.. .. [Ree 
B&B..|Pla...|Mun..|UnWE..| 3 |Met...|Ad....|S-B...|F.../4. ; ag SB 
Mun..|D-M..|Mun..)UnWE..| 3 |...... Ad ...|$-B..:|....|4. s ah ss 
Nor...|Cone..|Nor...|UnWE..| 3 |Met...|Col...|S-B...|F...|.-.. “|B... Ww oa 
B&B..|Pla...|Dur...|UnWE..| 3 |Met.../Tim...|S-B...! 4 |.... wa a Gs MA 
B&B..|Pla...|Mun..|UnWE..| 3 |Met.../Col.../S-B...| 34 |.... . 4E... ; 
B-L. .|D-M.'|B-L...|UnWE..| 3 |...... Tim. .|S-B...| 4 |.... . .[M4E.. s 
B&B..|Pla...|Mun..|UnWE..|..... Fab...|Per.. .|S-B...|F...|4.25].... a ¥ .. |Ext...|Int... 
B&B..|Pla...|Mun..|........ 3 |Fab.../Per.:./S-B...|F...|4.25).. ; we . ./Ext.../Int. 
B&B..|Pla...|Own..|UnWE..| 4 |Fab...|Tim...|S-B...|F...[4.22/TA.|Sp..]83x5 38x5 ]...... 34K.. .|Gem..|Wal.../Ext...|Int...]..0...[--...-Je.e--- 
B&B..|Pla...|Own..|UnWE..| 4 [Fab...|Tim...|S-B...|F...|4.22/TA.|Sp..|33x5 |33x5 |...... 84B...|Gem..|Wal...|Ext...]Int...|....0.J..--.-[eeeee- [oes 
Own. .|D-M..|Own. .|UnWE..|..... Met...|Tim.../S-B...|F...|....|TA.]....[88x5  [83x5 |...... ...|Gem..|Wal...|Ext...|Int...]R-W..]...... a, w 
B&B..|Pla. ..|War..|UnWE..| 3° |Met...|Tim...|S-B. 14 5.99/Sp../Sp../32x4 132x4 |_..... toe |War |W Eat. tat sw te re See end 53 
B&B..|Pla...|G-L...|UnWE..| 3 |Fab...|Per...|S-B...|F...|4.75/TT.|TT.|32x4 |32x4 |Art...|8ZE...|CAS..|Van...|Ext...|Int...|R-W..|B.....|R...--[R...|R... 
Own..|D-M../Own..}UnWE..| 3 |Met.../Own.:|S-B.../F.../4.16/TT.|Sp../32x4 [32x4 |...... 34K.. .|Own. .|J-M.. .|Ext.../Int...]R-W..|......].-.--- ml 
Own. .|D-M..|War..|UnWE..| 3 |Met...|Tim.../S-B...| 34 |....|Sp../Sp..|38x5 |33x5 |Art...|¢E...|/Ross..|Van...|Ext...|...... R-W..|B.....|R.....|R...[R... 
Det...|D-M..|Own..|UnWE..| 3 |Met...lFli..../9-B...| 34 ‘agltr. 3ix4 |3ix4 |...... FC. ..|Jac...|S-W. .|Ext.../Int.../R-W..|B...../R.....)R...]R... 
Hoo...|Pla. ..|Mec..|UnWE..| 3 |Met...|Own..|S-B...| 34 |4.75/TT. 30x334|30x334|Wir.. .|FC...|CAS..|S-W. .|Ext...|Int...{R-W..|......|.....-}.... ia 
B-L...|D-M..|Own..|UnWE..| 3 |Fab...|Own..|S-B...| 34 |4.60/TT.|....|33x5  |33x5 |Wir.. .|34E...|Ross..|S-W..|Int.. .|Ext...|FRD..|......|.-----|.... as 
B-L...|D-M..|B-L...|UnWE..| 4 |...... Col...|S-B...|F...]... .|Sp..|... -|82x434/32x444]...... WF...|Jac...|S-W..]......]......)oz....[R-.--fR.....]R... [Rese 
Own..|Pla...|...... SepUn..} 3 |...... |Ad....|S-B... i 4.30|/Sp..|Sp../31x4 |31x4_ |Art.../}oE.../War. .|S-W..|Ext.../Int.. R-W..]......]..----].... roe 
Peso. Pla...|......(SepUn..} 3 |....../Tim.../S-B... «vu feaes {ees -(92x434/32x414) Art. | .[36E...|....0-]e0.++-{Ext...[Int...|R-W..|R.....|R.....]R.-.[Ru.. 
B&B..|Pla...JOwn..|UnWE..} 3 |Fab...j/Own../S-B...| 44 |3.66/Sp../Sp..|32x4 [32x4 |Art.../14E...|/CAS. ./S-W../Ext...]......]...... ae epee R.../R... 
B&B..|Pla...|Mun..|UnWE..| 3 Met..,Sal...)8-B.. 34 |4'75|Sp..|Sp..|38x4 [33x4 |...... GE... Foe...}8-W [Ext int °“}R-W. IB... B.....\R... IR... 
War. .|D-M..|War..|UnWE..| 3 |Met.../Sal...|S-B...| 34 |4.50/Sp..|Sp..|32x4 |32x4 |...... 6B... .|Gem..|S-W../Ext.../Int...|R-W..|R...../B.....|R...]R... 
mais Pla...|....-.|UnWE..| 3 |Met.../Col.../S-B...| 84 |..../TA.|Sp../38x4 |33x4 |....../Ca..../CAS..|Van.../Ext...|Int...|R-W..|B... B.....[R...|R-.. 
Own..|DM.../Own..|UnWE..| 3 |Met...|Tim...|S-B...| 34 |4.66|Sp..|Sp..|32x4 |32x4 |Art...|}4E...|Gem..|S-W. .|Ext...|Int...]R-W..|R..... Se al 
B&B..|Pla...|G-L.../UnWE..| 3 |Met...|Fli..../S-B...| 34 |4.88|Sp..|Sp..|32x4 |32x4 |...... M6E.. .|CAS. .|S-W. .|Ext...|Int...]......|..0ce-[eeceeefescefoes 
B&B..|Pls...|G-L.../UnWE..| 3 |Met...|Fli....|S-B...| 14 |4.88|Sp..|Sp..|32x4 |32x4 |...... 16B...|CAS. .|S-W. .|Ext...|Int...|......[e.----[e--+e- Sah 
Own..|/D-M..|Own..|SepUn..} 3 |...... Own..|S-B...| 34 |....|Sp..|Sp. .}27x334|27x314|Wir.. .|}4E...|Own. ./S-W. .|Int...|Int...}......]....--].--+-- BSH 
bs acinalthcenilae steal UnWE..|.....|Met...|Col...|S-B...| 34 |... .|"TA. |Sp. .|32x414132x434|Dis. . ./34E.. .|Gem. .|S-W. . |Ext...|Int SE cSksdeccenceae 
ORE 8a ARE, te UnWE..|.....|Met...|Col...|S-B...| 34 |... _|TA:|Sp. .182x434|32x414/St. ...|24E...|Gem..|S-W. . |Ext...[Int BeBe HeeaE Ss Gr 
Own..|D-M../Own../UnWE..| 2 |Met.../Own. ./StB...| 14 |3.63/TT.|.... 6130x314) Art. ..|T34.../Own. -|......]......]..----|D&@R..|...-6- _ ee R...jR 
St AL, scudiehenzare sae Se ania kg ape are eRe 32x414132x434|...... i NRE phew se RI Sa a 
B&B..|Pla...|Own..|SepUn..| 3 |Met...|Own. .|S-B...| 14 |4.33/Sp..|Sp..|32x4 [32x4 |Art.../El....|Own. ./S-W. .|Ext...|Ext...|D&R../B..... B.....|B...|B 
as a RE eee I ee ee ee ee ee eR GR me ee oc LR PRA ee set 
B&B..|Pla...|Mec..|UnWE..| 3 |Met.../Fli..../S-B...| 34 |4.44/Sp..|Sp. ./32x334/32x324/Art. . ./34E.. .|Dit...|S-W../Ext.../Int...|R-W..|B..... R.....|R.../R. 
B&B..|Pla...|Dur...|UnWE..|..... Met...|Col...|S-B...| 34 |4.60/Sp..|Sp..|2x4 [32x4 |Art...|34E.. .|Jac. ..|Van.../Ext...|Int. TP ae Be 
G-L._.|Pla,..|G-L...|UnWE..| “3° '|Fab..|Col...|S-B...|.~*.|400lT'T- Sp. .132x434|32x434|Wir.../FC. ..|Jon...|Wal...|Ext... Int... .|R-W..|.0...|-....- selene 
War. .|D-M..|....../UnWE..| 3 |Met...JOwn../S-B...| 34 |..../TT. |TT. |92x434182x434|Wir.. .|14E...]...... S-W. .|Int.../Ext...JR-W..}......[.....-[....f.. 
War. .|D-M..|War..|UnWE..| 3 |Met...|Tim...|S-B... i 4.90|Sp. .|Sp. .|32x434|32x414]...... 46K... .|Gem..|Van.../Ext...[Imt...[..ccccfecese-[eceeee[eceefeces 
B&B..|Pla...|Dt....|UnWE..|.....|...... Tim...|S-B...| 34 |4.66/Sp..|Sp..|32x4 ag Ade 46K...|Gem..|S-W. .|Ext...|Int...]......[e..-ce[eeeeee{ecesfeees 
B&B..|Pla...|G-L...|UnWE..| 3 |Met...|Col.../S-B...| 84 |4.63|Sp..|Sp..|32x4 4 Art... PSE... [Gem 8-W. .jExt.../Int...]R-W..|......|...... te 
B&B..|Pla...|Own..|UnWE..| 3 |Met...|Own. .|S-B. S [a-eolTA. Sp. .|34x434|94x434|Art...|26E...|Jac. ..|S-W. ./Ext.../Int.../R-W..|B..... B.....|R...\R 
B&B..|Pla...|Own..|UnWE..| 3 |Met...jOwn. ./S-B...] 34 |4.11/Sp..|Sp..|33x4 4 \Art...|}6E...|Jac.../S-W..|Int...|Int...|R-W..|B..... B beau R.../R 
B-L...|D-M..|B-L...|UnWE..| 3 |Met...|Tim.../S-B...| 16 |....|Sp..|Sp..194x434/34x444/Art.../El.... S-W. .|Ext...|Int ‘IR...../R...1R 
Own. .|D-M..|Own..|UnWE..| 3 |Met...{Tim...|S-B...| 34 |4.8i|Sp..|Sp..|34x44|34x434|Art.. .|24B...|Gem. .|S-W. .|Ext...|Int...|R-W..|R..... R...../R...[R 
‘:1D-M../Own..|UnWE..| 3 |Met.../Own. .|S-B...| 34 |4.87|Sp. sp [i 32x4 |Art...|34E...\Jae...|S-W..|Ext...|Int...|R-W..|...... R.....|R. = : 
fale on eo Beeston. Ts Taken: oe — Make. 
m—Timken. B e—. le —Dayton. 
U. S.—U. 8. Axle Co Man—Muncie. T'A—Torque Arm. Dit—Ditweiler. 
é W-M—Weston-Mott. Nor—Northway. TT—Torque Tube. Fos—Foster. 
ute ake: W: : m - 
Ans—Ansted. Final Drive: RUNNING GEAR Jae—Jacox. 

B— eck, —, ] Wh o ones. 
B-L—Brown-Lipe. S-B—Spiral Bevel. pee Lav—Lavine. 
Det—Detlaff StB—Straight Bevel. Dis—Disk. War—Warner. 
Dt—Detroit. Propulsion Taken: - St—Steel. Woh—WwWoblrab. 
Ful—Woler, ae ‘Wir—Wire. —<“_- 
G-L— Grant Lees. im torque Tube. Seoetometes Bigieee iext_—External. 

oo— 4 J-M—. 

Mun—Muncie. ‘Amid—Amidshipe. hd gyn leontions 

ES hae Seve i gine, | Wak—Walthem os Se 
War—wWarner. Un-TT—Unit with Torque Tube. Rear Springs: ce on Front and Rear 
Gearset Make: be ee apes Ca—Cantilever. Wheels, Bmergency on Drivesha 
Cowen | BA shel TB Sem! ialtiptic ni ee “Driveshaft ~Z 
Dun—Dundore. Reet Metal ie ee ree-quarter Elliptic R-W—Both Sets on Rear Wheel. 

ur. nm. ear x e: n e 
Der Detale Foret Beauties Omer Ss mee 

= r. _— a — Piatiorm haan 

G-L—Grant ‘Lees. 14—Semi-Floa ing. T 144—Transverse Semi-Elliptic. aac = - — ant -Relier. 
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ENGINE 
> 5 LUBRICATION | FUEL SYSTEM IGNITION SYSTEM 
ry & & = i 
Make and Model Ze (2 lelelzis/ £ i Ps 
se (2/8 /8/2/ 8/3] & : g 
g vs) 2} elje/zlels me 8 é 3 
s ». 2 a Pe] = “a 7) 3 5 
2 o& JA S/S] 3 = ba bo E 3 o ~~ — © 
= ae ge te = + =] § 7 & & ° 5e ie e = $ s a 
Z| 3 s§ |esl 8 (a(S 12/2 S131 8 TRL LST BS sa [3 
= = ze |f5/ 2 | OIS| Sola 5 Ss | so a a of © e = 8 o=: |s 
Reese 8) eo 6-38| 121 |Con..... 6-314x414 |224.0]..... SOR CE ibis Hiacorepieciapieahn Pump.|...... Hol-Crk.../Gear../Stromb.../Vac.../S-pt..../Remy...|Hand...JAut-L...| 6 
MIR ond css cekcede MK! 120 |Own.... 6-3%¢x484 245.6) 3 |L.../Det.) 6 |CI../Chain....... Pump.|None../Hol-Crk..,|Gear..|Stromb...|Vac...|Op-Cir..|Deleo...|Hand...|Delco...| 6 
WN Fi 127 |Con..... 6-3)6x514 |308.1) 3 |L...{Int.| 6 |CI..)/Non-Met-G..|Pump.|None..|Hol-Crk. ..|Pist...|Stromb.../Vac...|Op-Cir..|Delco...|Hand...}Deleo...| 6 
| SEE Re mate || K! 120 |Own... ./8-3x5 282.7) 3 |L.../Int..| 4 |CI../Chain....... Ther..}None..|Hol-Crk.../Gear..|B&B.....|Vac...|Cl-Cir...|At-K....]Auto....]West....| 6 
a SRaRESS cs: 45| 124 |Own. .../6-3%x519 |284.4/ 3 |L.../Det.) 6 |CI../Non-Met-G..|Pump.)Ther..|Cir-Spl....|Gear..|Stromb...|Vac...|Op-Cir*. |Remy...|Handtt. Remy...| 6 
Kline Kar.......... 6-55-K| 121 |Con..... 6-3)4x4%6 |224.0) 3 |L...|Det.) 6 |CI..|Met-Gear....|Pump.|None..|Hol-Crk...|Gear..|Rayfid. ../Vac...|Cl-Cir**.|Conn. ..|Hand... Wagnr..| 6 
Kurtz Automatic......... Aj 122 |H-S..... 6-3144x5 [248.9] 3 {L.../Det.| 6 |CI..}Com-Gear.../Pump.|None..}.......... Gear. .|Zenith WED. che s'ss used West....|/Hand. ..|West oAe 
Ralauette........0css08s 134) 132 |Own....|8-314x514 [261.3] 4 |L.../Det.) 4 |CI../Chain....... Pump./T&S. .|Hol-Crk...|Gear..|Johnsn.../Pr....|D-pt....|Delco...|Handtt.|Delco...| 6 
ak al 999| 134 |Own....|6-334x514 [347.9] 3 |H...|Det.) 6 jCI..)............ Pump.|None..|Hol-Crk...|Gear..|Rayfid. ..|Vac...|Op-Cir*.|Delco...|Hand...|Deleo...|.... 
TaningtOR... .....00% T-22| 128 jAns..... 6-314x4¥% |224.0| 3 |H.../Det.| 6 |CI..|Non-Met-G..|Pump.|Ther..|Hol-Crk...|Gear..|Rayfid...|Vac...|Op-Cir..|Conn...|Hand...]G&D.. || 6 
Lexington........... ST-22) 122 jAns..... 6-314x4¥ |224.0) 3 |H.../Det.) 6 |CI..|Non-Met-G..}Pump.|Ther. .|Hol-Crk...|Gear..|Rayfid. ..|Vac...|Op-Cir..|Conn...|Hand...JG&D..|| 6 
Se ans cary bch ae 10-D} 117 |Own..../6-34%x5 = [230.1] 3 {L...|Det.} 6 |CI../Met-Gear..../Ther..|......}Hol-Crk...|Gear..|Stromb...!Vac... ir..|Wagnr..|Hand...|/Wagnr..| 6 
I ces oan eek te 136 |Own....|8-334x5 = |357.8] 3 |L.../Det.| 4 |CI..)Chain....... Pump.|T&S. .|Hol-Crk.../Gear..|Stromb...|Vac...|Cl-Cir...|Delco... Handft.|Delco,..| 6 
Lecomobile............. 48| 142 |Own....|6-414x514 |524.8) 4 |L.../Int..) 2 |CI../Non-Met-G..|Pump.|None..|.......... Gear..|B&B..... Pr....|D-pt....|Berlg...}Hand.../West....| 6 
Maibohm............... B) 116 |Falls .../6-34¢x414 |195.6) 3 |H...!Det.) 6 |CI..|Met-Gear..../Ther..|None..|Cir-Spl....|Pist...|Tillot....]Vac...|Op-Cir*.|At-K....|Hand. .. Bijur....| 6 
Marmon................ 34] 136 |Own... .|6-334x514 |339.7| 4 |H...!Det.| 3 |CI..|)Non-Met-G..|Pump.|None.. Hol-Crk...|Gear..|Stromb...|Gra...}........ Delco. ..|Hand{+.|Delco...| 6 
RRS ie, 109 j|Own... .|4-354x41% |185.8)]..... A A ae ' et ee: Ther..|None..|Cir-Spl....]...... a te. Sa Re Sel i 6 
MeFarlan.............. TV) 140 |Own..../6-414x6— 572.5} 4 |T.../Det.) 3 |CI..)Met-Gear....|Pump.|None..|Hol-Crk...|Gear..|Rayfid. ..|Vac...]........ West..../Hand.../West....} 6 
IN. iss o0kaad Series 5| 132 |Own... ./4-334x634 |298.2) 4 /L.../Int..) 4 |CI. ERS. Pump.|None..|.......... Gear..}......... Vac...|S-pt Eisem...|Hand. . .|West 6 
Sere. BC| 119 |Con..... 6-314x414 |224.0) 3 |L.../Det.| 6 |CI..)/Met-Gear Pump.|None..}.......... Gear. .|Stromb...|Vac.../Cl-Cir...|Deleo...|Hand...|Deleo...|.... 
Meteor..... noe teem 22-80) 129 |Due..../4-444x6 340.4) 3 {H.../Int..) 4 |Al../Chain....... Pump.|None..|Hol-Crk. ..|Gear..|Zenith ae a ee Hand. . .| West ae 
Mitchell”. ............ F-50} 120 |Own..../6-344x5 = [288.6] 3 |L.../Det.| 6 |CI..|Met-Gear Pump.|Ther. .|Cir-Spl....|Pist...|Stromb...|Vac...|S-pt Remy...|Hand...|Remy 6 
Mitehell.............. F-50} 127 |Own....|6-344x5 [288.6] 3 |L.../Det.) 6 |CI..|Met-Gear Pump.|Ther../Cir-Spl... ./Pist... |Stromb...]Vac...|S-pt Remy...|Hand. ..|Rem 6 
Monroe....... S-9-10-11-12) 115 |Own..../4-344x414 |149.3} 3 |H...!/Det.) 4 |Al..|Met-Gear Ther..|None..|Hol-Crk... |Gear. . | Zenit! Vac. ..|S-pt Conn Hand...jAut-L...| 6 
DEOD vic nchcinswowee 6-48) 122 |Con..... 6-314x4% |224.0| 3 |L.../Det.| 6 |CI..|Met-Gear....|Pump.|None..|Hol-Crk...|Gear..|/Rayfid. ..|Vac...|Op-Cir*.|Deleo...|Auto....|Deleo...| 6 
DT, wos pcicetaowctd 6-75) 135 |Con..... 6-354x514 325.1) 3 |L...|Det.) 6 |CI../Chain....... Pump.}None..|Hol-Crk.. .|Gear. .|Rayfid. ..|Vac...}Op-Cir*.|Delco...|Auto....|Delco...| 6 
Marray-Mac.......... 70-T| 131 |Bea..... 6-314x514 |303.1) 3 |H...|Det.) 6 |CI../Non-Met-G..|/Pump./Ther..}.......... Gear. .|Stromb.../Vac...}........ Dixie. ..|Hand...|Bijur....| 6 
ee 681-7) 121 |Own....|6-314x5 [248.9]... _ RR RR [eee stein vpinpsccemiacee Pump.|...... Cir-Spl....|Gear..|Marvel.../Vac...]........ Wagnr.. Handi. Wagnr..| 6 
eee 682) 127 |Own..../6-314x5 = |248.9)..... _ Ee ee a oe. Pump.|...... Cir-Spl....|Gear..|Marvel.../Vac...]........ Wagnr..)Hand{{.|Wagnr..| 6 
_. ae 41-4) 112 |Own..../4-334x5_——‘[178.9]..... LESS RSES ter Rs eee cs Pump.|...... Cir-Spl....|Gear..|Schebl...|Vac...}........|Deleo...|Hand...|Deleo...| 6 
National......... Series BB) 130 |Own... .|6-344x544 |303.1} 3 |H.../Det.| 6 |CI../Chain....... Pump.|None ./Hol-Crk... Gear..|Rayfid...|Vac...|Cl-Cir...|Delco...|Auto....|West....| 6 
poe cha aanane 128 |Con.....|6-344x414 |224.0} 3 |L.../Det.| 6 |CI..|Met-Gear....|/Pump.|None..|Hol-Crk...|Pist... Claud. ..|Vac...|Op-Cir*.|Deleo...|Hand...|/Delco...| 6 
Rare 1-D/ 128 |Bea..... 6-334x514 1364.5] 3 |H...|Det.| 6 |CI..)Chain....... Pump.|None..|Hol-Crk...|Pist...|Zenith...|Vac...|Op-Cir..|........ Se ee 6 
Norwalk. ......... 4-30 KS} 116 |Lyc..... 4-3l4x5-|192.4| 3 |H...!Det.| 4 |CI../Met-Gear....|Ther..}None..|Cir-Spl... .|Pist...|Zenith. ..|Vac... Op-Cir. .| Delco. ..|Hand...|Dynet...| 6 
Oakland..... err i 6-44) 115 |Own... .|6-243x434 }1 3 j|H...)Det.} 6 AL. ./Chain....... Pump.}None..|Hol-Crk...|Gear..|Marvel...|Vac... Op-Cir. .|Remy...|Hand{{./Remy...| 6 
oO ER ae aay 134 |Con..... 6-354x514 |325.1) 3 |L.../Det.} 6 |CI../Chain....... Pump.|None..|Cir-Spl....|Gear..|Rayfid. ..|/Vac...|Op-Cir. .|Bosch...|Hand.../Bosch...| 6 
mobile........... 43-A| 115 |Own.... £-3Ttx5%4 224.3] 4 |H...|/Det.| 4 |Al..|Met-Gear....)/Pump.|None..|Cir-Spl....|Gear..|Zenith. ..|Vac...|S-pt..../Remy...|Hand...|Aut-L...| 6 
Oldsmobile............. 46} 122 |Own....|8-2%x434 |246.7} 3 |L.../Det.) 4 |CI..)}Com-Gear. ..|Pump.|None../Hol-Crk...|Gear../B&B..... Vac...|D-pt....|Delco,..|Auto....|/Deleo...| 6 
Oldsmobile............. 47) 115 |Own... .|8-27%x4% |233.7) 3 |L...|/Det.) 4 /CI.. Non-Met-G.. Pump.|None..|Hol-Crk. ..|Gear..|Johnsn.../Vac...|D-pt....|Delco...JAuto....]Delco...] 6 
DOOGONE, 5.5. 0080526 0's0. 4| 100 |Own....|4-334x4 | 143.1]..... AGA, re ee Oe re cy i Re Cir-Spl....|...... Tillot....}Gra...|S-pt..../Conn...|Hand...}Aut-L...].... 
Packard Sago Bie ; Webhcs of 116 |Own. .. .|6-334x414 |241.6] 3 |L.:./Det.) 6 |CI../Chain....... Pump.|Ther..|Hol-Crk...|Gear..JOwn..... Vac...|D-pt....|Delco...|Handt}.|/At-K....| 6 
Packard Twin-Six......... 136 |Own. .. .}12-3x5 424.1) 4 |L.../Det.) 6 |CI../Chain....... Pump.|Ther..|Hol-Crk...|Gear..J}Own..... Pr....|D-pt....|Deleo. ..|Hand}}.|Bijur....} 6 
_ RISES Ray 6-44) 119 |Own..../6-314x5 = [248.9] 3 |L.../Det.| 6 |CI../Non-Met-G../Pump.|None..|Cir-Spl....|Pist...|Stromb...|Vac.../Cl-Cir*..|At-K....|Hand. .. Remy...| 6 
SS aS Ta 6-66| 131 |Con..... 6-334x5 [331.4] 3 |L...|Det.| 6 |CI..|Met-Gear.... Pump.|Ther..|Hol-Crk...|Gear..|Rayfild. ..|Vac... Cl-Cir*..|At-K....|Hand...j/Remy...| 6 
Pan American......... 6-55] 121 |H-S..... 6-344x5 1248.9] 3 |L.../Det.| 6 |[CI..|Met-Gear....|Pump.|None..|Cir-Spl..../Gear..|Rayfid. ..|Vac... Cir. .|West....|Hand...|West....}.... 
Paterson........... 120 |Con..... 6-334x43% |298.2) 3 |L.../Det.| 6 |CI../Met-Gear..../Pump.|None..|Hol-Crk...|Gear..|Stromb...|Vac...|Cl-Cir...|Delco...|Hand...|Delco...| 6 
by es." 56 Series 7) 125 n..../8-344x5 = /331.8} 3 |L.../Int..) 4 |CI../Non-Met-G..|/Pump.|None..|Hol-Crk...|Gear..|B&B...../Vac...|Cl-Cir...|At-K....|Hand...|Aut-L...| 6 
Piedmont............. 116 |Lyc..... 4-34x5 {192.4} 3 |L.../Det.| 4 |CI..|Met-Gear....|/Ther..|None..|Cir-Spl....|Pist...|Carter...|Vac...|Op-Cir*.|Delco. . .|Hand Dynet 6 
Piedmont............. 6-40} 122 |Con..... 6-344x414 |224.0) 3 |L.../Det.) 6 |CI..|]Com-Gear...|/Pump.|None..|Cir-Spl....]...... Stromb...|Vac...}Op-Cir*.|Remy...|Hand. .. Fock 6 
Pierce-Arrow........... 33} 138 ..|6-4x544 414.7) 4 |D...)Det.) 6 |Al..|/Met-Gear....}/Pump.|Ther..|Hol-Crk.../Gear../Own..... SE Delco. ..|/Hand.../Delco...| 6 
» SERS elas e obese 6-50) 126 |H-S...../6-334x9 248.9] 3 |L...|Det.| 6 |CI..|Met-Gear....|/Pump.|None..|Cir-Spl....|Gear. ./Tillot....|Vac...|Cl-Cir...|Conn. . .|Hand. . .|Bijur 6 
DN og ich ce tobe 46| 142 |Own....|4-435x634 |478.4]..... ee ee a Re ea i, ORY CRS! Gear. .|Zenith. aE erlg...|/Hand...|West 12 
Premier............... 6-D} 1263/Own. .. .}6-33¢x544 |295.3) 4 |H.../Det.) 6 |Al../Com-Gear...|Pump.|Ther..|Hol-Crk...|Gear..|Johnsn...|Vac...|........ Delco...|Hand.../Delco...| ¢ 
oe. 6-40) 117 |Falls....|6-3)¢x424 |195.6) 3 |H...|/Det.) 6 |CI..|Met-Gear....|Ther..|None..|Cir-Spl... ./Gear..|Stromb...|Vac...|Op-Cir. .|Wagnr. .|Hand. .. Wagnr..}.... 
on, an A-22-4) 116 |Own..../4-33¢x5_—/178.9]..... AS | ae 2 ee Pee DMD Assist Svestobsssialisccte Zenith. ..|Vac...|........ it Fess Seeresee Bijur....}.... 
a) POT A-22-6| 123 |Own. .. ./6-35¢x514 /325.1)..... H...|Det.) 6 |....J]Chain....... Lk RS ae eee) ee Stromb.../Vac...]........ loti Wa Rene Bijur....}.... 
R. & V. Knight.......... R| 116 |Own....}4-334x5 —|220.9) 3 |S.../Det.} 4 |CI../Chain....... Ther. .|None..|Hol-Crk...|Gear. ./Stromb...|Vac...|S-pt Wagnr..|Hand.../Wagnr..| 6 
R. & V. Knight.......... Jj 127 |Own..../6-344x414 |259.8} 3 |S...!Det.| 6 |CI../Chain....... Ther... |None..|Hol-Crk...|Gear..|Stromb...}Vac...|S-pt Wagnr..|/Hand.../Wagnr..} 6 
ee a T-6-B} 120 |Own..../6-3y%x5  |289.4) 4 |Lf..|Det.} 6 |Al..|/Met-Gear..../Pump.|None..|Cir-Spl....|Pist...|Rayfid. ..|Vac...|Op-Cir*.}........ Hand...jN.E....] 6 
TOO, cncins « Soeseidabursis’ 131 |Due....|/4-44%4x6 /283.7] 3 |H.../Det.) 4 |Al../Chain....... Pump.|None..}.......... Gear. .|Stromb.../Vac...]........ Bosch...|/Hand. . .|West 6 
Rickenbacker............ 117 |Own. .. .}6-344x434 |218.6] 3 |L.../Det.|) 6 |CI../Chain....... p-| None..| Hol-Crk Stromb...|Vac.../Cl-Cir...|Aut-L...|Auto Simms 6 
Roamer............ 4-75-E| 128 |R-D....|4-434x6  |340.4]..... Ho..|Int..| 3 |Al..|/Chain....... Pump.|None..}.......... ae Vac...|Cl-Cir...|Split Hand. . .|West 6 
0 ee 6-54-E} 128 |Con..... 6-314x514 |303.1]..... L...|Int..} 6 |CI..|/Met-Gear....|/Pump.|None..|.......... Pist...{Stromb...}Vac...|Cl-Cir...|Bose Hand. . .|Bijur 6 
_ eee 14] 132 |Con..... 6-334x5 = |331.4, 3 |L...|Det.| 6 |CI../Met-Gear Pump.|None..|Hol-Crk...|Gear..|Rayfid...|Vac...}........ Bosch...|Hand. . .|West 6 
Rolls-Royce............... 143}|Own. .. .|6-414x434 |453.3)..... L...|Int..} 3 |Al..|Met-Gear....|/Pump.!...... Hol-Crk...|Gear..j/Own..... Pr... .|Cl-Cir**.|Own....|Hand...|Bijur....| 12 
ee A-22} 120 |Con..... 6314x414 4 298.2) 3 |L...|Det.) 6 |CI..|Met-Gear..../Pump.|None..|Cir-Spl....|Gear..|Zenith...|Vac...|........ Conn...}Hand.../West....| 6 
a 125-G| 112 |Gray....}4-314x5 |192.3} 3 |H...)Det.| 4 |CI../Chain....... Ther..|None..].......... Gear. .|Stromb...|Vac...|/Cl-Cir*..|Wagnr..|Hand...|Wagnr..| 6 
re ae 119 |Con..... 6-314x414 224.0} 3 |L...|/Det.| 6 |CI..|/Met-Gear..../Pump.|None.. Hol-Crk...|Gear..|Stromb...|Vac...|Op-Cir..|Delco.../Hand...|Delco...| 6 
bie lan a bab its A 112 |Lyc...../4-344x5 |192.4) 3 |L...|Det.) 4 |CI..|Met-Gear..../Ther..|None..|Cir-Spl....|Pist...|Zenith...|Vac...|Op-Cir*. |Aut-L...|Hand...|Aut-L...| 6 
Standard Eight.......... 11) 127 |Own 8-314x5 441.9) 3 |L...|Int..) 4 |CI..|Non-Met-G..|Pump.|None..|Hol-Crk....|Gear..|Zenith...|Vac...|S-pt..../Split....|Hand.../West....| 6 
Stanwood............ A-22) 118 |Con..... 6-314x414 224.0) 3 |L...|Det.) 6 |CI..|Met-Gear....|Pump.|None..|Cir-Spl....|Gear..|Stromb...|Vac...|Cl-Cir...|At-K....|Hand...|West....| 6 
Stearns-Knight....... SKL4| 125 |Own,.. .|4-334x55@ [248.5] 4 |S.../Det.| 4 |CI../Chain....... Pump.|None..|Hol-Crk...|Gear..|Rayfld. ..|Vac...|Cl-Cir...|At-K....|Hand.../West....| 12 
Saree 90} 122 |Own... .|/6-334x414 |224.0) 3 |H...|Det.} 6 |CI..|Non-Met-G..|Ther..|None..|Hol-Crk...|Gear..|Tillot. ...|Vac...|Op-Cir..|Conn...|Hand.. Aut-L...} 6 
Stevens-Duryea.......... E} 138 |Own....|6-476x549 510.4) 3 |L.../Int..) 2 |CI..|Non-Met-G .|Pump.}Ther..|Cir-Spl....|Gear..|Stromb...|Vac...|Cl-Cir...|Berlg...|Hand...|West....| 6 
Studebaker}Light Six...... 112 |Own... .|6-34¢x414 207.1) 3 |L...|Det.) 6 |CI../Chain....... Pump.|None..|Cir-Spl....|Gear../Stromb...|Vac...]........|....00- SME ss thee varices ee 
Studebaker Special Six..... 119 |Own....|6-349x5 = [288.6]. 3 |L.../Det.| 6 |CI..)/Met-Gear....|Pump.|None..|Cir-Spl..../Gear..|Stromb...|Vac...|........|..:...6. eS eX ee aes 
i eaten aR 126 |Own....|6-374x5/353.8) 3 |L...|/Det.| 6 |CI..|Met-Gear....|Pump.|None..|Cir-Spl....|Gear..|B&B..... a ee Pee 7 CO SE eae Phas 
REE IES K} 130 |Own....|4-434x6 (360.8) 4 |..../Int..) 4 /CI..|/Met-Gear....|Pump.|None..|Cir-Spl....|Pist...|Stromb...|Pr....|S-pt....|Delco...|Hand. .. Remy...| 6 
MNOUEE. sSs6 vc cepnnceh 445| 118 |Own....|4-384x514 |196.8) 4 |H...|/Det.) 4 |CI..)Chain....... Pump.|None..|Hol-Crk...|Gear..|Stromb...|Vac...|........ Simms. .|Hand...|Bijur....} 6 
SS Sree E-1-2-3) 117 |H-S..... 4-3yox5 192.4) 3 |L...|Det.) 4 |CI..)/Met-Gear..../Ther..|None..|/Cir-Spl....|Gear..|Zenith...|Vac...|D-pt....|Conn...|Hand.../Dynet...| 6 
MD ssh 0inse oe cescrieneee 58) 115 |Own..../6-34¢x4}4 |195.6) 3 |H...|/Det.! 6 |CI..|Non-Met-G..|Ther..|None.|Hol-Crk. . .|Gear..|Stromb...|Vac...|Cl-Cir...jAt-K....|Hand. ..|Bijur....|.... 
| ER eee. 48] 115 |Con..... 6-314x414 |224.0}..... ES BRS Se 2: Pomp}... 0: Cir-Spl....|Gear..|Stromb.../Vac...]........ At-K...|Handtf.|Biiur....| 6 
See 34] 112 |Falls 6-34x4 195.6]..... Ee Pe ee Pe er ee : ae eee Cir-Spl....|Gear..|Stromb.../Vac...|........ At-K....|Handt}.|West....| 6 
OS SE ees 6-55) 124 |H-S..... 6-314x5 248.9) 3 |L...|Det.| 6 |CI..)/Met-Gear..../Pump.|None..|.......... Gear..|Schebl. . ./Vac...|Cl-Cir**.}Conn.. .|Hand...|Aut-L...].... 
OS 6-66) 124 |Con..... 6-319x514 |303.1] 3 |L.../Int..) 6 |CI..|Met-Gear....|Pump.|N one |Cir-Spl..../Eccn..|Schebl. . .|Vac.. .|Cl-Cir**.|Conn...|Hand...|Aut-L...|.... 
Westeott............. A-44| 120 |Con..... 6-314x414 1224.0) 3 |L...|Det.| 6 |CI../Non-Met-G..|Pump.|None..|Hol-Crk...|Gear..|......... Vac...|Op-Cir*.|Delco...|Handtf.|Delco...] 6 
Wateett 5 6.00 .sewed C-48} 125 |Con..... 6-314x514 . 3 ee Oe re Roe gM iiss po oae Pump.|...... Cir-Spl....|Gear..|Rayfid. ../Vac...|S-pt....|Delco. . .|Hand Ico...| 6 
‘Wills-Sainte Claire. ...A-68| 121 |Own..../8-314x4 = [265.4) 4 |H...)Int..) 4+ |CI..|Met-Gear....|/Ther..|None..|Hol-Crk...|Gear..|Zenith. ..)Vac...|Op-Cir**|Delco...|Handi?.|Deleo...| 6 
Willys-Knight........... 20| 118 |Own....}4-354x414 |185.8} 4 |S.../Det.) 4 JAl..|Chain....... Ther..|None..|Cir-Spl....|Gear..|Tillot. .../Vac... S-pt..../Conn.../Hand...jAut-L...| 6 
Winther Six....... .....61| 120 JH-S..... 6-344x5 1248.9) 3 |L...|/Det.| 6 |CI..|Met-Gear....|Pump.|None..|Cir-Spl....|Gear..|Stromb...|Vac...|Op-Cir..|West....]Hand...|West....} 6 
Winton Six....... Sete. ey 882 Own. ...16-334x5% 347.9)..... Se ST is ae ee See $a TINO, Boise vid cantiallcStievd \Stromb...|Vac...}........|/Bosch...|/Hand...|Bijur....} 6 




































































For abbreviations, see pages 332 and 333. 
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Specifications AUTOMOTIVE INDUSTRIES 335 
THE AUTOMOBILE 
Specifications—Continued 
TRANSMISSION TIRES BRAKES BEARINGS 
CLUTCH GEARSET REAR AXLE | 4 : TYPE 5 
ali aE. StH) sas 
S|: s me e and Model 
+i ° £ e | co $> E hs Pc] g > 3 q 
: | 4 [48 |2./4 2 8 i Be gi\2lz;ele}il als le 
Si 2/3] ¢ [Fey del 3) 7 eRe Hl il 3 213/121 813] 21% 
Zzier/s= § |23/S52\28| 2 leeadeace| | 2) el) Fl el el é 3 3 E 3 3 
B&B..|Pla...|Cov...|UnWE..| 3 |...... Sal...|S-B...] 34 |4.75|Sp..|... .(32x414132x434|St. .. 
Dt....{Pla...|Dt....[UnWE..| 3  |Met...|Tim...|S-B.-"| 4 |4.42|Sp. Sp. Bond “fant |. -|8.--1R... 
Dt....|Pla...|Dt....|UnWE..| 3 |Met...|Tim...|StB...| 14 |+.80/Sp..|Sp..|32x434]32x4241 |... om 
Dt....(Pla...|Own..|UnWE..| 3 |Fab...|Col...|S-B...|F...]....|TA.|Sp. .]32x414]32x434]...... 
ar..|D-M..|/War..|UnWE..| 3 |Met...}...... “SA A ee Sp..\sp..loeaie Bondi Wir. R...)R... 
B&B..|Pla...|G-L...|UnWE..| 3 |Fab...|S-P...|S-B...| 34 |4.75/Sp..|Sp..133x4 |33x4 |Art. . Ue ies 
B&B..|Pla...|G-L...|UnWE..| 3 |Fab...|Sal...|S-B...| 34 |4.50|Sp..|Sp..132x4 |32x4 |Art.. R...|R... 
Own. .|D-M..|Own..|UnWE..| 3 |Met.../Own. .|S-B.../F...|..../TT.|TT.|33x5 |33x5  |Art.. 
cats aii Own..|UnWE..| 3 |......|Tim...|S-B...|....|....|TA-|TT. |32x414132x414] Dis. . R...|R.. 
Ans...|D-M..|War..|UnWE..| 3 |Fab...|Own. .|S-B...| 34 |5.10)Sp. .|Sp. ./32x414/32x414) Art. . ssenbeass 
Ans. ..|D-M..|War..|UnWE..| 3 |Fab...|Own..|S-B...| 34 |5.10|Sp..|Sp..|32x4 [32x4 |Art. aes, 
B&B..|Pla...|Dt....)/SepUn..|..... Met...|/Tim...|S-B...| 4% |4.66|Sp..|Sp../31x4 |31x4 |Art.. sea) eas: 
Own. .|D-M..|Own..|UnWE..| 3 |Met...|Tim...|S-B...|F...|....|TT.|TT.|33x5 |33x5 | Art.. 5 Nee io 
Own. .|D-M..|Own. .|SepUn 4 |Met.../Own. ./S-B.../F TA.|RR.|35x5 [35x5  |Art.. R...|R.. 
B&B..|Pla...|Mun..|UnWE..| 3 |Fab.../Col.../S-B...| 34 |5.00/Sp..|Sp..}32x4 |32x4 |...... 
Own. .|D-M..Own..|UnTT...| 3 |Met...[Own. .|S-B...| 3% |... .|TT.|TT. |32c414132x434| Wir. R.../R.. 
Own. .|Cone..J/Own..;/UnWE..| 3 }...... 0, a oe 34 |4.56|Sp..|RR.|3ix4 |3lx4 |...... R.../R.. 
B&B..|Pla. . .|B-L.. .|S5epUn. 3 |Met...|/Tim...|S-B...|F.../3.50/TA. |Sp. ./33x5 |33x5 |...... rn ip’ 
Own. .|D-M.. SepUn..| 4 |Met...|Own. .|S-B...|F...|3.87|Sp. (Sp. .|32x414132x434) .. 111. RB. ..1m. 
B&B. |Pla,..|Mun..|UnWE..| 3 |Fab...|Col...|$-B...|F.,.|4.60|Sp..|Sp..|32x4 |32x4 |... ... R...1R. 
B&B..|Pla.._|Dun..|SepUn..| 4 |Met.../St-P..|$-B...| 34 |....|Sp..|Sp..|32x414|32x444| Wir... ao 
B&B..|Pla...|Own..|UnTT...| 3 |Met...|Own..|S-B...|F...|4.42|TT. ISp..|33x4 [33x4 [Art B...R. 
B&B. |Pla..|Own..|UnTT...| 3 |Met...|Own..|S-B...|F...[.42(TT.|Sp..|33x4 [3x4 Art. R...|R.. 
Own. .|D-M..|Mec..|UnWE..| 3 |Met...JOwn..|S-B...] 34 |5.30/TA.}... .|32x314]32x314] Art. .. R...|R. 
B&B..[Pla. | |B-L...|UnWE..|..... Met...|Tim...|$-B...| $4 |4.66/Sp.-|Sp..[32x4 -[32x4 [Art R...iR.. 
B&B..|Pla...|B-L...}........ ....|Met...]Tim...]3-B...] 4 |4.45/TA. |Sp. .|32x414|32x44] Art. el bis 
B-L...|D-M..|B-L...|UnWE..| 4 |Met...|Tim...|S-B...|F...|4.80]....|....133x5 |33x5° [ Art. 
B&B..|Pla...JOwn..|UnWE..| 3 |......]...... S-B...| 14 |4.50/Sp..|....]33x4 [334 |Art.. 
B&B..|Pla,..|Own..|UnWE..| 3 |......|...... SB...| 14 |4:50|Sp..|. |. |34xa3g{34xayolArt.. R.../R.. 
B&B..|Pla...J/Own../UnWE..| 3 |...... Own. .|S-B...} 4% |#.50)Sp..]..../33x4 |33x4 | Art.. R.../R. 
B&B. ‘|B-L...]UnWE..| 3 |Met...|Col...|S-B..||F...|4.08]TA. |Sp..|32x434|32x44] Art... R...1R.. 
B&B..|Pla.. (Dt... |UnWE..| 3 |Met.. |Tim.. |S-B...| 34 |4.45|Sp. -|Sp..[32x414|32x446| Wir. R...|R. 
B&B. |Pla.. |Dt....|UnWE..| 3 |Fab...|Tim...|8-B...| 4% |....|Sp..|Sp..|32x414|32x434| Wir. oo oo 
B&B. |Pla...|G-i...|UnWE..| 3  |Met...JCol...|S-B...| 34 |5.00|Sp. .|Sp. .|32x314|32x314|...... 
Own. .|Cone..| Hoo...;UnWE..} 3 |Met...|W-M..|S-B..|....]4.66)Sp../Sp..]32x4 |32x4 {Art. 
B-L...|D-M..|B-L...|OnWE..| 3 |Met...|Col...|S-B...|F.../4.00/Sp..\Sp._[33x5 [3x5 |... ser fase 
B&B..|Pla. ..|War..|UnWE..| 3 |Met...JOwn. .|3-B...| 34 |4.66|TT.|Sp. |32x4 |32x4 |Art. R.../R. 
Own. .|Cone..|War..|UnWE..| 3  |Met...]W-M..|S-B...|F...|£.93|Sp. -|Sp. .|32x344133x424]... . Wo 
B&B..|Pla..|War..|UnWE..| 3 |Met...JOwn..|S-B...| 94 |5.10/TT. |Sp..|32x4 [32x4 [Art hoe 
Own. .|Pla...|Own..|UnWE..| 3 |...... Own. |3-B...| 34 |4.50|Sp..|....[30x334]30x314] Art. |e 
Own..|/D-M..J]Own..J|UnWE..| 3 |Fab...J/Own../S-B...] 14 |4.30/TA. 33x414|33x444] Art. 
Own. |D-M:,[Own,.|UnWE..| 3 |Met..Jown.SB...| 14 [A:3e/TA.| << {3805 “[35x5 “[Art.. R...[R...|Packard Single-Six. ....... 
B&B..|Pla...|Own..|UnWE..| 3 |Met...|Sal...|5-B...| 34 |4.75|Sp../Sp..[32x4 |32x4 |... eh Raed Tete... 
B&B..|Pla.. |Own..|UnWE..| 3 |Met...|Sal...|3-B...| 84 |4.55/Sp..|Sp, |32x414|32x4}4]...... oa tal ieee 6-44 
B&B..|Pla...|Dt....|UnWE..| 3 |Met...|Tim.. |S-B...| 14 |4.90|Sp..|Sp..|33x4. |33x4 ]...... --|R..-|R...|Paige. ...--.....-.... 6-66 
B&B. |Pla...|Dur...|UnWE..| 3 |Met.../StP...|5-B...| 1 |4/50|Sp. .|Sp. .|32x414|32x436] Art. . --}R-.-|R...|Pam American......... 6-55 
Own. .|D-M..|Own..|UnWE..| 3 |Met...]Own..|S-B...| 34 [4.90/Sp..|Sp_.[33x414|34x434[ Art. . --R-- |B. .[Pateream......... 22-6-52 
B&B..|Pla. ..|G-L...|UnWE..| 3 |Fab...|Tim ..|S-B...| 14 |... .|Sp..|Sp..|32x3%4|32x354] Art. . ~-|R...}R...|Peerless. .......56 Series 7 
B&B..|Pla. ..|G-L...|UnWE..|..... Fab...|Spa...|S-B...| 14 |4.25]Sp..|Sp..|32x4° |32x4 | Art. . heel lees = == pees +30 
Own. .|D-M..|Own. .|SepUn..| 3 |Met...(Own. .|S-B...| 14 |....|TA.|Sp._[33x5. [33x5. |Art.. Bl apy <= a ten 6-0 
B&B..|Pla.:.|Mun..|UnWE..| 3  |Met...|Col...|S-B...| 34 |5.00/Sp. .|Sp._|32x434]32x414]...... + }R-..|R... | PiareonArvow. 3 
Own. .|Pla...|Own..|Amid...| 4 |...... Own. .|S-B.._|F...|3.25/TA.|...|35x5  |35x5. Art. ~:[R...JR.. [Pilot --- on, 6-50 
nee. re One yews. S pMetb..}..... S-B...] 14 |... .|Sp..|Sp. .}32x414]32x414] Art. . I pel meg <—~ ramets. é > 
. .|Mec nWE..|..... | re S-B...] % Sp..|Sp..]32x4 |82x4 |...... an . = 7 
WOON So... sad 6-40 
B&B..|Pla...|Dt....|UnWE..| 3 |...... Col.../S-B...} 34 |. 32x4 |32x4 | Art.. 
M&E.|D-M..|Dt....|UnWE..| 3 |...... Tim...|S-B...| 34 |..” "| .27]}/77]33x414]33x436| Wir. Saal ee ->ianeeeee A~22-4 
B&B..[Pla., |B-L...|UnWE..| 3  |Met.._|Sal.. ISB... |F.-.|4.70|Sp..|Sp._[3ax4 [324 [Art... eo eae A-22-6 
B&B..|Pla...|B-L...|UnWE..| 3. |Met...|Tim...|S-B...| 34 |4.90]Sp...\Sp._ |32x414]32x444| Art... --|R..jR.. 1. & V. Knight. ......... R 
Own. .(DeM..|Own.|SepUn..| 3 |...... Own. .|S-B...| 14 |4:70|Sp..|Sp. [334 [33x4 Art... --{R..-|R.../R & V. Knight... J 
B-L...|D-M..|B-L...[UnWE..| 4 |Met...|StP...|S-B...| 8 |3.40/TT. (ry [32x434132x434| Wir... --|R.-[R... Ree... --..-.. 0.2... T-+-B 
Own. .|Cone .|Own..|UnWE..| 3 |Met...|Own..|S-B...| 34 |4.63/Sp. |Sp..|32x4 [32x4 [Art.. -}R-..|R...|ReVere.................. 
B-L...|D-M..|B-L...|UnWE..| 4 |Fab...|Tim...|S-B...| 44 |3-77/T'. |Sp.__[32x434132x434| Wir. Saal tat ede 
B&B..|Pla...|G-L.../UnWE..| 3  |Fab...|Tim. .|S-B...|..../4.80|Sp. .|Sp. _[32x414|32x444| Wir... Baal inde "==> pabatenaens +iS-E 
B&B..|Pla...|Dt....|UnWE..| 3 |Met...|Tim...|S-B...|F...|4.90/TA.|Sp._|35x5 (35x5 [Art.. a ae ny eee 6-S4-E 
Own. .|Cone..|Own. .|SepUn..| 4 |Met...|Own. .|S-B...|F...(3.25/TT. (TP. |33x5 |33x5 | Wir.. ie ee... -- 2-22. 4 
Ful. ..|D-M..|Ful....|UnWE..| 3. |Met...|Col...|StB...|F...|4.67|Sp..|Sp.|32x4 [32x4 Art. --{B..-|B... [Rells-Reyee............... 
Det...|Pla...|Cov...|UnWE..| 3 |Met...|...... S-B...| 34 |4.75/TA 32x4 [32x4 
B&B..|Pla...|G-L...|UnWE..| 3. |Met...|S-P...|S-B...| 14 |4.75|Sp..|Sp._[33x4 [33x4 |Art.. RR 
B&B..|Pla...|G-L...JUnWE..| 3 |......|...... 3-B...|F...|4.75|Sp..|Sp..|31x4 |31x4_ |Art.. PY pes 
B&B..|Pla...|G-L...|UnWE..| 3  |Met...|Tim...|S-B...| 14 '|4.45|Sp..|Sp..|34x434|34x434| Art. . RR: 
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Own. ./D-M../Own..|UnWE..| 3 |Fab.../Own..|S-B...| 14 |4.50/TA. |Sp..|34x414|34x414] Art. . TRIE 
B&B..|Pla...|Mec..|UnWE..| 3 |Met...|Tim...|S-B...| 14 |....|Sp..|Sp. .|33x434]33x414]...... TROIS 
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Doo. .|Pla...|Dur...|UnWE..| 3 |Met...|Tim...|S-B...} 14|4.6 2x4 |3 
B&B..|Pla...|Dur...|UnWE..| 3 |...... Tim...|S-B.... E14 Sols. |: lageasclaaeays| Art. ae 
B&B..|Pla...|Dur..|UnWE..| 3 |...... Col...|S-B...| 34 |4.63|Sp..|.:1-|33x4 |33x4 |Art.. ..|R...|R.. 
B&B..|Pla...|G-L...|UnWE..| 3 |Fab.../Sal...|S-B...| 84 |4.50|Sp..|Sp..|32x4 |32x4 |...... Ki ae 
B&B..|Pla. | .|G-L...|UnWE..|..... Fab... .|Sal....|S-B...| 34 |4.50|Sp..|Sp. .|32x434|32x414]...... pesebeaes 
B&B. .|Pla...|War..|UnWE..| 3 |......|Tim...|S-B...] 14 |4.66]Sp..|Sp..|32x4 |32x4 [Art Gem 
War. ./D-M..|War..|UnWE..| 3 |...... Tim...|S-B...| %4 |4.45|Sp.. SP oraulaoeaistart, (See. Gem: [Van Riise Masta ams Ban, ae 
Bay (DM--|Own..|UnWE..] 3  |Met...lOwn..|S-B...| 34 |... TT. |Sp. .|32x4}4]32x434)...... 46B....|Own. .|Wal...|Ext...lInt...|R-W..|..... FRR HE ap 
B&B. Pla. -[Own. UnWE. 3 Fab.. Own. SB... i B-00lSp..|... (33a, [aiad |Art...|358...[Own. S-W. ./Ext...|Int...|R-W..|B&R .|R....|R-/R.. 
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For abbreviations, see pages 332 and 333. 
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American Passenger Car Design Trends 
(Continued from page 330) 


showing the variation from year to year in certain impor- 
tant elements of design. It should be understood that 
the .figures:used are arrived at by computing the per- 
centage of chassis: models which, according to the statis- 
tics given in the corresponding tabulation, employ the 
particular type of construction in question. These figures 
do not bear any relation to the quantity of cars produced 
“which employ a given type of design. For example they 
show that nearly 90 per cent of the models listed employ 
the vacuum type of fuel feed, but Ford and some other 
large producers who together make much more than half 
of the total number of cars built each year use gravity 
feed fuel systems. 
sense the “votes” of the manufacturers in favor of a given 
construction, each maker being given one “vote” for each 
chassis model produced. When information is not fur- 
nished under a given head, the calculation covering this 
item is made on a basis which assumes that those not 
reporting are divided in the same proportion as those 
which report. In other words the figures express the 
percentage of “votes” cast which favor that construction. 

The data on engine design factors show but little varia- 
tion from the trend followed for several years past. The 
average bore and stroke, and consequently the bore-stroke 
ratio, have varied almost none since 1918. The percentage 
of four-cylinder models has decreased slightly this year, 
while the proportion of sixes has increased slightly as it 
has done for several years. The percentage of eights 
shows a slight increase after having fallen off steadily 
from a peak in 1916. Only one twelve remains. 

There is a small gain in the percentage of L-head en- 
gines, which are used in 64.7 per cent of all models, and 
a somewhat larger gain in the proportion of valve-in-head 
types, while the proportion using the T-head type has 
decreased to less than one per cent. 

So-called ‘full pressure” lubrication, in which oil is 
fed under pressure to the main bearings and thence 
through holes drilled in the crank cheeks to the crankpin 
bearings, continues to meet with favor and is now used 
on over 47 per cent of all models, as against 38.6 per cent 
last year. 52.6 per cent of models still use the ordinary 
circulating splash system, or a combination of pressure 
to main bearings and splash for all other parts. 

Advocates of thermo-siphon cooling appear to have lost 
some ground this year in the passenger car as in some 
other fields, while pump circulation has gained accordingly. 
The more positive action of the pump is favored by some 
while the smaller radiator and water space required partly 
or wholly offset the extra cost of the pump. This trend, 
if it can be called such, is in keeping with a similar trend 
in truck and tractor construction. 

Turning now to units for transmission of power to the 
wheels of the car we find that the trend away from the 
cone and toward the disk type continues. 94.2 per cent 
of models now have either single plate or multiple-disk 
types, nearly all of these being of the dry variety, while 
the cone clutch is now used on only 5.8 per cent of chassis 
models. In general the larger and more expensive cars 
use the multiple-disk type while the lighter and less ex- 
pensive cars use the single plate type but there are excep- 
tions in both classes. The models using the single plate 
type number 90, the multiple-disk type 57 and the cone 
type only 9. 

’ Mounting the gearset as a unit with the engine, which 
last year was employed by 86.1 per cent of models, is used 
by a slightly larger proportion this year but the gain is 
much less than for many years past. This type of con- 
struction possesses certain advantages from a manufac- 


The figures given do express in a_ 


turing and some other standpoints, but it is used in some 
cases at the expense of accessibility, especially as regards 
the clutch. Whether the lower rate of increase in this 
type is due to an appreciation of this fact remains to be 
seen. There is a slight decrease in the proportion of 
models in which a separate amidship mounting is used 
and a gain in the small number which use a mounting 
in unit with the torque tube, but the practice of mounting 
the gearset as a unit with the axle, where it increased 
unsprung weight, which was once done on 20 per cent of 
models is now entirely abandoned. 

Spiral bevel final drives are rapidly approaching the 
point of universal application, having superseded all 
other types except the straight bevel, still used on 2.5 per 
cent of models. It was interesting to note how this dis- 
tinctively American contribution to motor car construc- 
tion has gained in favor even in England and continental 
Europe where it was once considered as more or less of 
a “freak.” Its recognition is a tribute to American manu- 
facturing methods as well as to our inventive genius, for 
both have contributed to its success. 

Last year there was scarcely any difference in the rela- 
tive popularity of full floating, three-quarter floating and 
semi-floating rear axles. The three-quarter floating type, 
which gained rapidly for five years after its introduction 
in 1912 has held second place since 1916. The relative 
standing this year is as follows: full floating 26.8 per 
cent, semi-floating 39.9 per cent, 34 floating 33.3 per cent. 

Fuel feed systems of the gravity and pressure type 
which once held the field alone, have now been nearly dis- 
placed by the vacuum type which shows a small gain over 
last year and is now used on about 90 per cent of all 
chassis models, 3.2 per cent still use gravity fuel feed, and 
7.0 per cent employ the pressure type. 

The small increase in average rated horsepower and in 
piston displacement, both of which are a function of the 
square of the bore and of the number of cylinders, is due 
largely to the increase in number of cylinders, for the 
average bore is about the same as it has been for several 
years. : 

Last year 133 models and 119 makes were listed. This 
year there are 159 models and 123 makes listed. The 
increase in number of manufacturers is somewhat sur- 
prising in view of the business depression and the excess 
capacity for car production. The greater number of 
models is due largely to the fact that many new chassis 
have been developed during the dull months while several 
older models are still listed. Many of the latter will 
doubtless be retained until obsolete, because of the in- 
vestment in tools for making them is large and they must 
be used so long as the market can absorb the product. 

The percentage of chain driven camshafts has increased 
from about 19 per cent last year to nearly 28 per cent 
this year, this gain being in line with efforts to render 
cars more quiet than formerly. Better methods for tak- 
ing up slack due to chain wear or stretch are now used. 

About 90 per cent of the chassis in which particulars 
concerning brake location have been furnished have both 
sets of brakes on the rear wheels, one set, usually the 
foot brakes, being of the contracting band type in most 
cases, and the other set internal expanding on the same 
drum. The remaining 10 per cent have one set of brakes 
on the rear wheels, these being foot operated, as a gen- 
eral rule, and the other set on the drive shaft, usually ad- 
jacent to the gearset. One car is now fitted with brakes 
on both front and rear wheels as well as on the drive 
shaft. Comparative figures for last year are not at hand, 
but there is thought to be a trend toward the use of drive 
shaft brakes... The average gear ratio is 4.53 and the 
average wheelbase 122 in., both figures being substan- 
tially the same ‘as last year. 
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Apperson, Beverly opi diede kes 100 370 . = 33x4 SS... ..-|Cord.... 
Auburn Beauty, 6-51............. 100 290 5 meg 34x434 |8.8........|Cord. ... 
ee 85 - 33x34 |8.8... -|Cord. .. . 
a ee 55 | 152 3 ay eg” See — 
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ela a a 4 is | Blue or gray... _No.. 880x120/C......... Fabriec.. . 
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, ae legal bo “ee et 2 colors a” > | Se Fabric... 
yoo ny liad 100 505 100 ~=‘|5 colors 33x4 ~=—*[S.S........ | Fabric... 
ee to 100 340 115 |3 colors a ae 32x4 jSS........1Cord.... 
ey ore eerenh yee oer es 10 404 115 =‘ }2 colors .|None... . 32x44 |S.S........1Cord.... 
oa see 90 250 .| 200 |Green 100 32x4% |S.S........|Cord.... 
Lesigiee... . U 90 -| 125 Yes.. dé, Tees §.S.........[Pabrie.. . 
Liberty 6... . 75 246 ; 75  |3 colors aaa 32x44 |S.S........[Cord.... 
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RY SS aeaeeriaaiaenn bs = | ee colors.. ..J|None.... | 32x4%4 |S.S........ Cord... - 
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Ockland, Caceres eas 1a at cxey color......| 50 880x120 |S.S.... Cord... 
pe ae eae bares} dae ‘| [°* [Green or gray..|No..... 32x4  {SS.... Fabrie.. . 
y me mong ie ealebseaaeaaae +4 .| ... [Blue or red. ...|No..... Cl ae Fabric.. 
aoe hg : PMN See |? oar’ | ae ../Yes...../Green or blue. . ‘lYes.... yt) eS Cord... 
Packard-Twin-6.............. ; 100 447 .|None... .|Any color... .../Yes.... 33x4% |S.S Cord.. 
> opment ; 4 140 {Any color..... .|Yes.... pT a) | SR ES tee 
Seneeesen 22-6-52 Sik tates we gee 100 116 Any color..... 35 32x4 8.s. . Cord... 
TMs... 60 | 180 110 {3 colors........|No..... 32x414 |S.S.. .|Cord... 
aaa... 130. | 437 None... .|Any color......| 25 wae i... 33 Fabric 
Pilet 665 90 90 color......|No..... Seb. BS...<3.. 0a 
ee +e dia. MMeddesecuanesas we 32x4 |S.S........]Pabric... 
hae... so 90°” | 325 ...  |}Any color......[None.... | 35x5 {S.S........|Cord.... 
Ra ptea aa 75 170 |3colors........)None.... | 32x4¥% |S.S........ Cord... 
Revers 85 tee ... (Peclom........[Nome.... | 33n@ (ES....... Cord... . 
| honed ea eB bak ume = eu Any color......|None.... | 32x44 |S.S......../Cord... 
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per or pel rH 1, ee ee ae one.... |880x180 |S.S........ Cord... 
ja” ae None.... 815x105 |S.S........|Cord... 
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Design Tendencies in British Chassis 


Light cars increase despite lack of public demand. Overhead valves gain- 
ing. Unit engine and gearset construction makes no headway, but unit 
torque tube and gearset shows gain. The percentage of four-cylinder en- 
gines is much greater than in American passenger car practice. 


By M. W. 


cation tables, an outstanding feature of the prod- 

ucts of the British passenger car industry is the 
large number of chassis with four-cylinder engines 
termed 10 to 12 hp. and having a cylinder capacity of 
under 100 cu. in. The popularity of this type of chassis, 
which first gained force in 1919, has increased remark- 
ably during the past twelve months. 

Over 50 British manufacturers are interested in light 
cars of one size or another, and, although originally this 
type was almost monopolized by quite small manufac- 
turers, some of the largest concerns have now entered the 
field. 

British light cars are by no means cheap as regards 
first cost, for with a two-seated body and 10 hp. engine 
the average price is in the neighborhood of £400, or ap- 
proximately $1,600 at normal rate of exchange. The 
average price of the 12 hp. type, which signifies an en- 
gine of 90 to 100 cu. in. capacity, is £600 (or $2,400) with 
a small four-passenger body. The popularity of the light 
ear is therefore not due to its catalogue price, but rather 
to its low cost of running and upkeep in respect of fuel, 
tires, insurance and taxation, though there are not a 
few critics among British motorists who, as users of 
American cars of the Overland, Dodge and similar types, 
maintain that the difference in running costs between 
the low-priced American car and its small British con- 
temporary does not justify the drawbacks attached to 
the lower powered and smaller vehicle. Be that as it 
may, there can be no question but that the light car in 
its various forms and sizes has secured a firm hold, and 
its introduction and development have created a de- 
mand but for which the British industry would at pres- 
ent be in a decidedly parlous state. 

The full-sized four- and five-passenger car selling at a 
popular price has a very meager representation among 
the products of British automobile plants. 


A S will be gathered from the accompanying specifi- 


Chassis Design Features 


Dealing with the features of chassis design of nor- 
mally constituted passenger cars of all sizes, the four- 
cylinder engine maintains its popularity and is repre- 
sented on 77 per cent of chassis, which is practically 
the same as 12 months ago. The actual number of six- 
cylinder engines has slightly increased, though in per- 
centage of the total this type shows a falling off of 3 
per cent due to the far larger number of two and four- 
cylinder models now in production. Eight per cent of 
the total have two-cylinder engines and 13 per cent six 
cylinders. Block cast cylinders comprise 72 per cent of 
the total, but include only two six-cylinder engines—the 
A. C. and the 40-hp. Napier—both having unit water 
jackets and top half of crankcase in aluminum with steel 
cylinder liners. 


Bourdon 


As regards valve arrangement, L-head cylinders are 
by far the most popular, occurring in 69 per cent of 
chassis, but overhead valves have gained slightly dur- 
ing the year and are now represented on 24 per cent of 
engines. The push-rod system of operation for valves 
in the head now has favor over the top camshaft, the 
positions as compared with last year being approximate- 
ly reversed with push-rods now on 56 per cent. In a 
few cases the push-rods pass up through a passage 
formed in the cylinder block, but the majority of push- 
rods are exposed. With both overhead camshaft and 
push-rod operation it is usual to provide pressure lubri- 
cation for the overhead details, but in certain new models 
the simpler if less efficient system is embodied, namely, 
that of using the hollow rocker shaft to form an oil 
reservoir replenished by hand. 

In water-cooled engines the pump and thermo-siphon 
circulation systems have approximately equal favor, but 
in 17 per cent of pump systems the pump is driven by 
belt and in such cases is usually located at the front 
end of the cylinder water jacket, the rotor being mounted 
on a rearward extension of the fan shaft. 


Frame Suspension 


Eighty-two per cent of British passenger car engines 
are supported directly in the main frame and 65 per 
cent of these have a 4-point suspension. Where sub 
frames occur, the majority (68 per cent) also have a 4- 
point support from the main frame, and in very few 
cases—either when the engine is suspended directly 
from the main frame or from a sub frame—is there any 
attempt to provide flexibility for the anchorages. The 
engine is, therefore, in the majority of cases called upon 
to assist in resisting frame distortion. 

While the unit construction of engine and gearset has 
increased slightly, this feature occurs on only 28 per 
cent of cars, the majority (55 per cent) having the gear- 
set amidships. There has, moreover, been a distinct 
increase in the number of gearsets mounted at the front 
end of the torque tube and a slight increase in the num- 
ber arranged as a unit with the rear axle. 

Reverting to the details of engine design, aluminum 
pistons have gained slightly, being now represented on 
57 per cent of cars. Steel pistons appear in 2 per cent, 
the remainder being cast iron. Taking those of all ma- 
terials, the straight-sided type of piston occurs in 88 per 
cent of cases, the slipper piston with segmental skirt 
having failed to increase in favor even when aluminum 
is used, in which event it would appear to have the 
greatest theoretical advantage. 

In respect of engine lubrication, the pressure system 
in one form or another appears on 65 per cent of engines, 
which represents a small increase as compared with 
twelve months ago. Actually, however, the full pressure 
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system, in which the oil is conveyed by leads to the con- 
necting rod small end, occurs in only 4 per cent of cases, 
while in 17 per cent the pressure feed is carried only 
to the main crankshaft journals, troughs occurring be- 
neath the connecting rods to serve for the big-ends and 
splash to other interior details. The simple trough or 
circulating splash system with catch pits over the jour- 
nals has decreased perceptibly in favor, now being used 
in only 23 per cent of engines. 

British manufacturers generally do not favor the 
plunger type of oil pump, and it is used in only 19 per 
cent of cars, the gear type accounting for 76 per cent, 
while among the remainder the flywheel is used to lift 
the oil to gutters in one case and a disk on the crankshaft 
in another. Seventy-three per cent of pumps are located 
in the crankcase sump, 21 per cent at the rear end of 
the camshaft, and only 6 per cent at the side of the 
latter. It will be seen, therefore, that even when cam- 
operated plunger pumps are used the pump is generally 
located in the sump, despite the somewhat lengthy con- 
necting rod which this arrangement implies. There is 
no improvement to record in regard to facilities for 
cleaning the oil filter, this operation in the majority of 
engines still involving the draining of the crankcase 
and the removal of the pump, for the filter usually con- 
sists of a dome or cylinder of gauze surrounding the 
pump intake. 

The Zenith carbureter is by far the most popular 
device and actually appears on 55 per cent of British 
cars. 

Gravity feed for the fuel is the most popular (53 per 
cent) and the vacuum system has made but slight head- 
way during the past twelve months. It now appears on 
just over one-third the total number of British cars. 
Magneto ignition is still almost universal, appearing on 
92 per cent of cars, on 6 per cent of which it is supple- 
mented by a battery system, this combination being pro- 
vided by some of the makers of super-grade chassis. It 
will thus be seen that the battery system as the sole 
means of ignition has by no means gained the favor 
of British manufacturers. 

Three-bearing crankshafts predominate, this number 
being fitted to quite a good proportion of the smallest 
four-cylinder engines; but 27 per cent have only two 
bearings. There are very few examples of ball or roller 
journals or big-ends, and those that occur are mostly 
on two-cylinder engines. Three bearings are used for 
the majority of camshafts and half the total, irrespective 
of the number per shaft, are bronze bushes; white, metal- 
lined bushes are next in favor, but the practice of run- 
ning the white metal into the crankcase housing is not 
in evidence; 7 per cent of camshaft bearings are of cast 
iron, either separate bushes or integral with a cast iron 
crankcase. For gedarsets ball bearings are used in over 
80 per cent on both shafts, with plain bushes occur for 
the pilot in 60 per cent, ball in 31 per cent and roller 
the remainder. Wheel bearings and those supporting 
the differential case are also mostly of the ball type 
(front wheels 60 per cent, rear 76 per cent, differential 
86 per cent); where rollers occur they are usually of 
the Timken pattern. 


Clutch Types 


Cone clutches are still in the majority, being repre- 
sented on 52 per cent of cars; the dry, single-plate type 
has, nevertheless, continued to gain slightly during the 
past year and is now found on 34 per cent, a gain of 
6 per cent. Four out of ten cone clutches are of the 
inverted variety, usually with an internal central spring 
unprovided with adjustment. It need hardly be said 
that fabric friction material is generally used in cone 


and plate clutches, though 20 per cent of the former 
are leather-faced and two examples are metal-to-metal 
(aluminum cone to cast-iron flywheel) running in oil. 
Multi-plate clutches have slightly increased (12 to 14 
per cent), but there is little doubt, however, that they 
will in the near future be displaced almost entirely by 
the dry, single-plate pattern. 

As already mentioned, 55 per cent of gearsets are lo- 
cated amidships, separate from the engine. It may be 
added, however, that instead of three and four speeds 
being equally favored as last year, fours are now in 
the minority, represented by 46 per cent. On a percent- 
age basis the central control lever has lost ground owing 
to the ‘large number of new models having the lever on 
the right. Numerically, however, the central lever has 
gained and appears on 26 per cent of British cars. 

The popularity of the fabric disk universal joint con- 
tinues to increase, but it does not by any means show 
signs of entirely displacing metallic joints; it is used 
on the majority of clutch shafts, but one or other of 
the metallic types are still more usual on propeller 
shafts, the star type being favored at the front end and 
the pot or sliding block pattern at the rear in the case 
of open shafts. 


Spiral Bevel Increases 


Spiral bevel final drive has increased appreciably, now 
appearing on 63 per cent of cars, but it has displaced 
the straight bevel rather than the worm. Straight bevels 
have decreased from 28 per cent to 11.5 per cent, while 
worm drives above and below the axle to an almost equal 
extent appear on 21.5 per cent of chassis. Brakes on 
wheels only have also increased slightly in both number 
and percentage (61 to 64 per cent), but no four-wheeled 
British car in production has front wheel brakes. 

Hollow pressed steel wheels with integral rims and 
formed of two pressings welded together continue to 
receive most favor, though they have receded from 56 to 
51 per cent. Disk wheels have increased slightly (20 to 
26 per cent), while wire-spoked remain as they were, 
being fitted to approximately 20 per cent of standard 
models. All wheels are detachable. 

No British maker has yet adopted straight-side tires 
for a model in production, though at least two prominent 
firms will fit them in place of the beaded-edge or clincher 
variety before the next Olympia show. Of rear axles 
50 per cent are full floating, the semi-floating variety 
occurring on 43 per cent of cars. 

For 1922 a few makers have adopted the Marles cam 
steering gear as standard, but 54 per cent of cars have 
worm and worm wheel steering gears, 24 per cent worm 
and segment and 8 per cent worm and nut. The rest of 
the manufacturers use the epicyclic, rack and pinion or 
bevel patterns. 

Assembled cars remain few and far between among 
the productions of British plants. Only some of the 
smallest concerns use stock engines and even they, in 
approximately 40 per cent of cases, make their own. 
Stock gearsets and back axles are quite exceptional. 
Even steering gears (apart from the Marles) are nearly 
always made by the car manufacturer—invariably so in 
other than quite the smallest of plants. 

In regard to bodywork, the most favored type is still 
the open two, four or five passenger, though a dozen or 
so of makers now provide a modified folding top with 
side panels or curtains that open with the doors. There 
is but a very small demand for sedan bodies and coupes; 
both figure among the range of approximately 30 per 
cent of makers, but no maker looks upon any kind of 
body except the open type as the standard fitted to his 
chassis. 
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ENGINE AND COOLING SYSTEM 
PISTONS LUBRICATION |FUEL SYSTEM /ELECTRICAL SYSTEM 
MAKE AND = he 
| MODEL 4 = z 
, F 5 : ~ . £ £ 2 a 3 £ 
: el 48ial a] 21d] & 12 1 4 Ee ; a 
=o |B < = ° - wc oa = & 35 
a|/ Se io| Fy s | s 8 2 ‘4 s |al| & s 3 é 
3 & gz |3| S$ 2 2 5 a = . tat oe 2 g 3 ° te 8 : 
Z2is6| 8: oe = 8 E 3 3 | 2 a | 3 ‘ 2 
3 3\#3|s| 82 | 31/3| 3 |68| 618] 2 i2|2/28)/ 8 | |) ¢/ 21] 2] 8 2 
SMES. oisnsssaae 12 | 71.0 | 2 | 3%x3% |Det. if || Ses , BE Pens MAC. «<calisesosns 4 |C.I.....1SS...../Trough...|Plun....|Zenith. . Belt 6 
SS ee 11 | 93.7 | 4 | 234x3%% [Det A EP Rcu a sodesnwee t RE Ther... .|Tub OVE 00% .|Hol-Crk., |Gear....]...... G Belt:-...1 6 
LN ee ee 12 | 121.8 | 6 | 2%x3% |Det 6 | Berks waren 2 ae Pump... |Tub. 3 |AL. Hol-Crk. .|Gear....]..-....- Belt....] 6 
4 NORE. 6. 5s ees e ss 12} 90.8 | 4 | 25%%x4 = |Det 4 |H 2 tS Ther... .|Cel. 4 |AL. ..|Hol-Crk.. |Gear... .|Claudl. . Pos.....} 12 
ST See UR ee a OTe ee ee | ee ee Sk. Pin..|Ther....|Cel.....] 4 JAL. Hol-Crk. .|Gear... ./Solex. .. Belt . 6 
6 |Angus Sanderson...| 14 | 141.4 | 4] 3 x5 |Det. i | Aaa: RES oS i Se Fe (CL .|Hol-Crk..|Plun..../Zenith . Belt ...| 12 
7 jArgyll..... shee ne 15 | 157.2 | 4 | 314x5%% |Det. |. ER SS AACR i >< ae Pump... |Cel... 3 |C.L. Hol-Crk..|Plun....|Zenith . Belt. . 12 
8 |Armstrong Siddeley.| 18 | 147.0 | 6 | 284x41% [Int.....] 3 |H ee ¢ ae Pump... |Cel... 4 ICL. Hol-Crk. .|Gear... .|Claudl. . Belt ...) 12 
9 /Armstrong Siddeley.| 30 | 303.1 | 6 | 314x514 |Int.....] 3 JH J ae ¢ ae Pump... |Cel... 4 |C.L. ...|Hol-Crk. .|Gear....|Claudl. . Belt.....] 12 
10 |Anol Johnston.....| 16 | 157.2 | 4 | 3%@x5% |Det le Fees See - ee Ther... .|Cel... 4 |C.1. ..|Hol-Crk. .|Gear... .|Zenith Pos... 6 
11 |Ashton pvars......) 21 | 72.5 | 4 | Shere fiat. ....) @ [fe....55]..00000- (are Ther... .|Cel... 4 (6.1... . ..(ol-Crk. .iGear....]........ Belt 
12 Aston Martin. ..... 11 | 70.3) 4 | 254x484 |Int.....)°4 JL. .....]........ Sk. Pin.. |Pump...|Cel... 4 |St. . Gl.. |Hol-Crk. .|Gear....|W. & P.. Belt. 12 
13 jAustin............ 12] 99.4] 4] 2%x4 |Det..... SS eee eee Biaccne Pump... |Cel. .. 3 |AL....../8S.....|/Hol-Crk..|Gear....|........ Pos. 6 
14 JAustin............ 20 | 220.9 | 4 | 334x5 | Det D. Besesvedbcnenare a, cae Pump...|Cal.....) 8 AL. .... Hol-Crk..|Gear....|Zenith . Belt 12 
15 |Bayliss Thomas....| 10 | 72.5 | 4 | 254x45¢ |Int.....] 4 |L.......]........ eee ee ae So? ee ee ee ee Gear....|Cox .... Pos. 6 
BD Moen... .....- 0% #2 1 212.0 | 4 | D5ged3e jint.....1 & UEa....ccdesccccss Sk. Pin .|Ther... ./Cel.....] 4 JAL..... AR Hol-Crk. .|Gear....|........ Belt 12 
17 Beardmore! ...... 11 | 102.1 | 4 | 2%x436 |Det.....] 4 |B ee Sk. Pin .|Ther... .)/Tub. 3 |C.L...../8S.....]/Tr. & PresiGear....|Zenith . iesect 12 
i 18 Belsize?........... 9 | 80.5 | 2 | 334x434 | Det. Dy MBs cc csicmch cutouts a GS ee 4 |C.L...../8S...,.]/Hol-Crk..|Gear....|Zenith . Belt. 6 
; SD PRBIIEO. «0.2 ose so 16 | 165.8 | 4 | 336x456 Hint. ....] 4 ILe......].. ce eee 2 ee Pump... |Cel.. 8 |C.L...../88..... Hol-Crk..|Gear....|Zenith . Belt. 12 
; 20 jBentley?.......... 16 | 180.2 | 4 | 34%x5% |Int.....| 4 JH ERE ES Sp. Bev..|Pump.. .|Cel.. i | ee Hr. Gl..|Hol-Crk..|Gear....|Smith... FOB. c0cs 12 
¢ 21 |Blackburn......... 20 | 192.4 | 4 | 339x5_ |Det i ee eee | ee Pump... |Cel.. 4 |C.L......}88.....|Hol-Crk../Plun..../Zenith . er ee 
f 22 Briten............ 9) 88.0: 4 OU Oberts Mok... cc) Os Mas <o.s:clesveseae RR Ther... .|Cel.. os) a eae Hol-Crk..|Ecce. ..|Zenith . Belt. 12 
, 23 |Briten............ ORD 076 oOo copter FR ol RS Mois ccc cdiocnsese ° ae Ther Cel.. 4 |C.L.....)SS.....|Trough ..|Eece....|2aith . Belt. 12 
! - 1, See 64.9 | 2 | 344x334 [Int.....] 1 |H Oe Oe Oe ee RS ee 4 JALc... ee Splash ..|Gear....|Zenith . Pos..... 
i 25 |Caleott......... --| 104 80.0 | 4 |-2%¢x85¢ jInt. :...[¢ 4 JL. «....]....500- }, ape Ther Cel oe Renee ee: Trough...|Gear....|Zenith . Pos.. 8 
Hf 26 jCaleott........... 12 | 102.5 | 4 | 284x45¢ |Int. .... “Uh | SORE (ae Sane Se Ther. Cel 4 |C.L.....|SS...../Trough...|Gear....|Zenith Pos.. 12 
i 27 |Caltherpe......... 1°) 20-04 © 1 ee, TH Mico cadoccccees Pe: Ther. Cel a | ae Slip ...|Tr.&Pres.|Plun....|Zenith . Belt 12 
| 28 |Charron Laycock...| 10 | 89.0 | 4 | 29¢x45¢ |Det.....] 4 IL.......]......5- Sk. Pin. .|Ther Cel ee, ee Hol-Crk..|Gear....|Zenith . Belt 6 
: See 1D ft S0:0: 5 2h Oe teh 6.5 oe. Ms cs ccdecaccces St. Pin. .|Ther Cel. ck SR ae Hol-Crk..j|Gear....|Zenith . Pos.....) 12 
eS 12 | 102.5 | 4 | 234x456 |Int. ....1 4 |L.......]........ St. Pin. .|Ther Cel. ck te Hol-Crk..|Gear..../Zenith . Pos... 12 
2 31 |Crossley.......... 20 | 226.1 | 4 | 334x5% |Det.....] 4 IL.......].......6 Se: Pump...|Tub....| 4 |AL......]Hr.GL.|Hol-Crk..|Gear....|Smith... Belt... .] 12 
é 32 |Crossley.......... Seu ee Se Se ue a | eeees eee ee Pump...jTub....] 3 |C.D......188..... Hol-Crk. .|Gear....|Smith... Belt 12 
¥ 33 Crouch........... 77.2 | 2 | 336x456 |Det.....]--1 P.R. St. Pin. .|Ther. ci a 2 2 ee Bsc iers Hol-Crk. .|Plun....|Cox .... Belt... 
‘ Se Feet... .......000. 16 | 168.7 | 4 | 344x534 |Det.....) 4 IL.......].....00% Sk. Pin .|Ther... .|Cel. lt @ Wa eet Hol-Crk. .|Plun....|Smith... Pos... 12 
: 35 Daimler!.......... 20 | 197.2 | 4 | 334x544 |Det.....] 2 |G.......]...cc00- iseisiae ld Pump...(Tub....] 4 |C.L...../SS...../Tr.&Pres.|Plun....|Own..../Vac ....|Mag....|Belt....} 12 
4 36 Daimler! Racca Ste 30 | 295.9 | 6 | 344x5% |Det.....] 2 IS.......]........ 2 ee Pump... |Cel i ek See eae Tr. &Pres.|Plun....|Own....|Pr....../Mag....|Belt....] 12 
i 37 ree 45 | 449.2 | 6 | 45¢x514 |Det.....] 2 1S.......]........ . ee Pump...|Tub 4 ICI... ../88.....]Tr.&Pres.|Plun..../Own..../Pr...... Mag....|Belt....} 12 
i 38 |Deemster......... LU Wie die Ge 2 2 ea Tl a eR St. Pin..|Ther....|Cel......] 4 |GI....../8S8.....!Trough...|Gear....|Clandl..|Gr...... Mag....|Belt....| 12 
; 39 |Enfield Allday ..... 10 | 90.8 | 4 | 234x45¢ |Int.....] 4 |L.......]........ 6 ee Jy a | ee | OE |< Hol-Crk..|Gear....|Zenith .|Vac ....|Mag....|Pos..... 12 
5 40 jEnsign............ 38 | 414.7|614 «5% |Det. 2 | Si aee Worm . .|Pump.. . |Cel | ee | ease Hol-Crk. .|Gear....|Zenith .j|Prs..... M&C..|Pos..... 12 
i 41 |Galleway......... 10 | 89.0 | 4 | 2%x4a% IDet.....1 4 IL......|........ St. Pin. .|Ther... .|Cel. .... a es ae Hol-Crk. .|Gear....|Zenith...]Gr...... Mag....|Pos..... 6 
: _ ae 12} 106.9 | 4 | 234x434 |Det.....] 4 |L.......]........ St. Pin. .|Ther.. . .|Tub $ 1GT..... Hie. Trough...|Gear....|Zenith...|Gr..... Mag....|Belt....} 12 
t a Ee 16 | 138.1 | 4 | 344x434 |Det.....1 4 |L.......]....0... St. Pin. .|Ther.. . .|Tub 3 IC.I....../8S.....]Trough...|Gear....|Zenith.../Gr......]Mag....|Belt....] 12 
ere 20 | 245.2] 8 | 252x4% |Det.....| 2 |L.......|........ Ch......{Pump...|Tub.....] 4 JAl...... SS.....|Hol-Crk..|Gear....|Smith.../Vac.....(Mag....|Pos..... 12 
i 45 IGW............ 11 | 72.5 | 4 | 256x496 [Det.....] 4 |L.......)........ ae Ther... .|Tub.....) 3 |C.L...../Hr.Gl../Trough...|Plun....}........ Gr...... Mag....|Belt....] 6 
f 46 |Hampten......... 12 | 112.9 | 4 | 234x434 |Det.....| 4 |HL....... PR... ARivs acs Ther... ...i0el....-) 3 168... BBs. Tr. & Pres.|Gear....|Zenith...|Vac.....|Mag....|Belt....| 12 
47 Bio's 14 | 128.8 | 4 | 25%x48% |Det.....) 4 IL.......]........ : ae Pump... |Cel......} 4 |C.1...../88..... Trough...|/Gear....|/Zenith...|Vac.....}Mag....|Pos.....] 6 
48 jHillman.......... 11 | 98:0 | 2.1 Seger it. ....) 4 TG... Sk. Pin .|Ther....|Cel......] 4 JAL..... SS...../Trough...|Gear....|Zenith.../Gr...... Mag....)Pos.....| 12 
49 |Horstmann........ Ah 1 72.5 4 4) See Hit... ds Bo Mov cccscdos concen eR (ct a a) Ogee | Hol-Crk. .|Gear....]........ AP ss «+ oe LAME: sé 0'> PERE s oo choses 
50 |Humber.......... 12 | 107.8 | 4 | 25gx48Z |Det:....) 4 |L......]........ ION nick Ther... .|Cel......} 4 JAL..... 8S..... Tr. & Pres.|Gear....|Cox.....}Gr...... Mag... .|Pos..... 12 
51 |Humber.......... 16 | 168.7 .| 4 | 344x534 Int. ....1 4 |L.......].......- "ie Pump...|Cel......| 4 |Al...... SS.....|Hol-Crk..|Gear....|Cox..... Vac.....|Mag....|Belt....| 12 
52 |Jowett............ CR Fe eo ee | | Se (oa: Ca | | St. Pin. .|Ther....|Tub.....] 3 |C.I $S.....|Hol-Crk..|Gear..../Zenith...|Gr...... Mag....|Pos..... 6 
53 jLagenda.......... 15 89.2 4S 1 S5geONE ot...) TB. ood... ce cae LR Ther... .{Cel......] 4 JAL....../88..... Tr. &Pres.|Plun....|Zenith...)Gr...... Mag....|Belt....) 6 
54 |Lanchester........ eee ee ee Re | Oe | ee cee Worm...|Pump...|Cel......} 4 JAL..... Be asia’ Full Pres. |Gear....|S.U.....|Vac.....]M&B..|Pos.....| 12 
55 jLeyland........... 423.3 | 8 | 334x534 |Det.....] 4 |H.......1C....... Ecce....|Pump...|Cel......] 3 JAl...... Slip... .|Full Pres..|Gear....|Smith...|Vac.....|Bat.....|Pos..... 12 
Marlborough. ..... Ee ee eS ae Ce (| A en RS ao | ot ee: | ee Trough.. .|Gear....|Solex... .|Gr...... Bat..... Belt... .| 12 
57 {McKenzie.. 10 | 50.0 | 4 | 254x258 |Int.....] 4 IL.......]........ 6 ee ieee VERE ee ns ee. ae Hol-Crk. .|Gear....|Cox...../Gr......|Mag....|Belt....| 12 
BO ities... .....- 04.5. 2 1596.0) 2 1Oeeee- De A Un ecccdiccc ccs Sk. Pin .|Ther... .|Tub.....} 4 |C.L...../88..... Tr. &Pres.|Plun....|........ ee Mag....|Pos..... 12 
59 fiNapier............ £0 1377 0 1.0 4-06 1Dety.100s TL... Is cs Worm...|Pump...|Cel......| 4 JAL......188..... Hol-Crk. .|Gear....|Own....|Pr......|M &B...|Pos.....} 12 
60 |New Orleans...... 10.) 77.21 & ) heey Vint... 1) Blo 5c deco sccc Sk. Pin .|Ther....|Cel. .... i ee ee Tr. & Pres.|Gear....|Own....|Gr......]Mag....|Belt....] 6 
om New Orleans...... 85 { 112.9 | 4 | 25¢x45¢ [Det.:...| 2 IL... chs Sk. Pin .|Pump...|Cel......) 4 |C.1...../SS...../Hol-Crk..|Gear..../Own....|Vac.....}Mag....}Pos.....] 12 
62 |Orpington......... 10 | 93.3 | 4 | 256x45¢ |Int.....]° 4 JL.......|........ Ch......|Ther... ./Cel......] 4 |C.L.....|8S.....|Hol-Crk..|Gear....|Zenith.../Gr...... Mag....|Belt....) 6 
63 |Owen............ 30 ] 318.5 | 8 | 244x5% |Det.....] 4 JL......]........ Sk. Pin .|Pump...|Cel......] 3 |St...... SS.....|Full Pres..|Plun....)Own....|/Vac.....|M&B. .|Pos..... 12 
ABBREVIATIONS: Piston, Type: S S—Straight Sided; Hr Gl—Hour Glass; Slip 
Slipper (Segmental Skirt) ; Spee—Special. 
Cylinder Head: Det—Detachable; Int—Integral Lubrication System: Trough—tTroughs Under Connecting 
ovnenter Type: H—Valves in Head; S—Sleeve: T-—At Op- rene gtr mony ie — gy ar Poe oh . & rie 
posite Sides; L—Valve : = 5 an essure, i.e. Troughs nder Connecting ’* 8 an rec eads 
Over Sales, veaer Nendihasaandi ssa oauatiailnati ore, pouhaust to Main Bearings; oa Crankshaft with Pressure 
Overh y 7 ° = i Feed to Big-End and Main Bearings. 
one ae Ste Cpteniions T-iem Bele; C-der- ayEe of tay * a Ra Pe oe a from See: : 
re: ed ; ear—Twin Gear Wheels; Keee—Rotating Eccentric ane; 
OMe Sesked Sue Da ee ae ee == Flywh—Fflywheel Lifts Oil to Galleries and Troughs; Disk— 
Sp Bev—Spiral Bevel; Eeecen—tTriple Eccentric Rods; Sk & poe Pe Pena agg Bn 4 ae ae Wha, 8 U 
nae , ath ’ : Jarbure , _— el, , 8.U, 
Chain. abn tiecen se ars geo-cri & Ob—Sevel Gears and Silent Fuel Feed: Gr—Cravity; Vaec—Vacuum: Pr—Pressure. 
Cooling: A-C—Air-Cooled; Ther—Thermo ‘Syphon. een Mag--Magnetos Bi & B—Megiote gud. Bettecy:: Bet 
Radiator Type: Cel—Cellular; Tub—Tubular. Generator Drive: Pos—Positive. 
Piston, Material: C I—Cast Iron; Al—Aluminum Alloy; St— Bearings: B & P—Ball and Plain; PIl—Plain; B & R— 


Sted. Ball and Roller; Bl—Ball; Rol—Roller. 
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TRANSMISSION AND OTHER CHASSIS PARTS CHASSIS 
DIMENSIONS 
BEARINGS Clutch |Gear Set REAR AXLE BRAKES TIRES 
: : i\4 me 
3 - be MAKE 
Gear Set : & ” clei? Hand Foot & sl, g\z MODEL 
a s = a s = s & s|3 : 
2 ~ 3 os ry & s ES - i 
| 3 4 | £ F 4 3 5 s |= 3 e rs y 3 a g/ols 
x] & Fe ‘3 “x 2 sia a Sialslitiza 
H ”n | = & ro 4 = z 4 3 = - = = +. at 5 > 
a 13 ‘eee ge] ei] 2/28 2] 3 £ {sk £/3/3/3 
(2/2) b aig 2s Pl 2 lal bel al bya] dl = lel 2 le lelslé 
BL... .|Bl Bl..../Bl..../D-P....|Amid..| 4 |W & Nut|Fab.../SB..../TT...|/TT...}..... ¥%...|Int...|RW.. ./Ext..|RW...|14E...}Pr. St..../Cl. ./710x90 | 100 | 47 | 8%] 960 
BL... .|BL...../Bl..../Bl..../D-P....JUA...| 3 |W& Wh.|Star...|)WO.../TT.../TT...] 4.5 |Full..|/Dsk..|PS....|Int.../]RW.. .|4E...|Disk....|Cl..|710x90 | 106 | 46 fy cake 
Bl..../Bl..../Bl..../Bl....]D-P....]UA...] 3 [W& Wh,|Star:../WO...|TT.../TT...] 4.5 |Full..|Dsk..|PS..../Int...]RW...|14E.. .|Disk..../Cl. .|710x90 | 106 | 46 | 9 |.... 
Bl....|Pl..../Rol...|Bl....]D-P... .|Amid..| 4 |W & Wh,|Fab.. . StB...|TT...|TT...] 4.5 |Full..|Int...|RW...|Int...|RW...|Cant. .| Pr. St.... |Cl. .|760x90 | 114 | 49 | 834/1460 
, ae ee eee | eee Amid. 4 |W&Wh Fab... SB... Sp... ./Sp....] 4.3 |Full../Int.../RW...|Int...;RW.../14E.../Pr. St..../Cl. ./760x90 | 110 | 49 | 9 {1350 
O_o Con.....]UE...| 3 |W & Wh'|Star...|SB..../TT.../TT...| 4.2 |44...|Int...|RW...|Int...)RW.../Cant. .|Pr. St....|Cl. .|810x90 | 120 | 52 | 9 |1900 
BI....|Bl..../Rol.../Bl..../D-P... .JUE...) 4 |W & Wh’'|Star.../SB..../TT.../TT...| 4.3 |Full..|Int..|RW...|Int..|RW...}ant..|Disk....|Cl. .}820x120} 120 | 53 | 8 [2100 
Rol.../Pl..../Bl..../Bl....|/D-M....JUT...] 3 |W& Wh Star... SB..../TT.../TT...| 4.7 |}4.../Int..|RW...|Int..|RW...| “ant. .|Disk..../Cl. ./815x105) 120 | 51 | 8 |2100) Armstrong Siddeley, 
Rol.../Pl..../Bl..../Bl....|D-M....JUT...] 3 |W & Wh’|Star...|SB..../TT.../TT...| 3.75)34...|Int...|RW...|Int. .|RW...|Cant. .| Disk... .|Cl. .|820x120} 135 | 56 | 8314/2660] Armstrong Siddeley. 
| ee ee ee ee UE...| 4 |W & Seg’/Ex. Pn|SB..../TT.../TT...| 4.25)34...|Int..|RW...|Int. .|RW.../}4E.. .|Disk. .. .|Cl. . 815x105} 120 | 56 | 834|2490) Anol Johnston. . .. . 
Rol.../Bl....|B&R.|B&R.|Con..... Amid..| 3 |........ Fab...|/SB....|RR.../TA...] 4 | Full..|Int..|RW...|Int..|RW...|Trans. | Pr. St..../Cl. .|650x65 | 96 | 48 | 8344/1000) Ashton Evans...... 
Rol...)Rol.../Rol...|B & R.|MDO. ..|Amid..| 4 |Marles. .|Star...|SB....|TT.../TT...|Opt..|Full..|Int. .|RW...|Int. .|RW...|14E.. .|Pr. St....|Cl../710x90 | 103 | 48 | 834|1140] Aston Martin. ..... 
Bl..../Bl..../Bl....]Bl....]/D-P....JUE...| 4 |W & Wh.|F & M/SB....|Sp... ./Sp....] 5.2 |34.../Ext...]DS.. .|Int..|RW...|44E...|Wood.../Cl..}....... 112 | 48 | 9 |1400)Austin.........:.. 
Bl....|/Bl..../Rol.../B&R.|/D-P... .|UE. 4 |W & Wh./Pot.../SB..../Sp Sp....| 3.9 |34.../Ext.../DS. . .|Int...|RW...|}¢E.. .| Wood. ../Cl. ./820x120) 130 | 56 | 9 [2240)Austin............ 
PL....|Pl....|Rol.../Bl....|D-P....|Amid..| 3 |W &Seg./Fab...|SB....|RR.../TA...] 4.5 |Full..|Int...)RW...|Int...|RW...|}4E...|Disk..../Cl..}700x80 | 99 | 55 | 9 |..../ Bayliss Thomas 
Bl....|Pl....|/Rol.../Bl..../Con.....|Amid..| 3 |W &Seg./S. & P.|SB....|Sp....|Sp....} 4 ¥%...\Int..|RW...|Int. .|RW...|}¢E.. .| Pr. St..../Cl. .|760x90 | 102 | 49 | 9 {1450 = oe i 
Bl..../Bl..../Rol...|Rol...|D-P....JUE...| 4 |W & Nut/Pot...|SB..../Sp....|Sp....| 4.5 |Full..|Int..|RW...|Int..|RW...|34E... Pr. St....|Cl. .|760x90 | 107 | 50 | 734|1460|Beardmore!..._... 
BI....|Pl..../Bl....]/Bl....]MDO...JUE...] 3 |W & Nut/S & L./SB..../Sp....|Sp....| 4.25)N....|Int. .|PS....{Int..|RW...|4E...|Disk..../Cl../700x80 | 99 | 46 | 8 |1000|Belsizes........ 
Bl..../Bl..../Bl....|Bl....|Con.....JUE...| 4 |W & Wh.|Lea.../SB....|Sp....|Sp....| 3.6 |Full..|Int. .|RW...|Int..|RW...|}4E.. .|Pr. St....|Cl. ./815x105] 116 | 54 |10 |2350/Belsize........... 
Bl..../Bl....|Rol...]B & R.|Con.....|Amid..| 4 |W & Wh.|S & P..|SB....|Sp... .|Sp....] 3.7 Int...|RW.. .|Int. .|RW...|34E.. .|Wire..../Cl. .|820x120) 117 | 56 |....|2300|Bentley?.......... 
Bl..../Bl..../Bl..../BI....|Con.....J/UT...] 4 |W & Wh.|Star.../SB..../TT.../TT...| 3.8 |.....|Int..|RW...|Int..|RW...|/Cant. .|Pr. St..../Cl. .|815x120) 129 | 56 | 8 |2300| Blackburn 
Bl..../Bl....|Bl....|BI....]DM..../UE...| 3 |W & Wh.|Fab.. .|WO.../Sp....|Sp....| 4.4 |4.../Int...|RW...|/Ext...|DS. . ./}4E.. .|Disk. .../Cl..|700x85 | 98 | 46 | 834/100) Briton. . 
Bl....|Bl..../Bl..../BI....|Con...../Amid..| 3 |W & Wh./Fab...|SB..../Sp..../Sp....| 4.4 |34...|Int...|RW.../Ext. .|DS. . ./}4E.. .|Pr. St..../Cl. ./760x90 | 109 | 53 | 8 |1220/Briton............ 
Bl..../Bl..../Bl..../Bl....|D-P. UE..:| 3 |Rk & Pin|Star...;WU...|TT.../TT...] 4.8 |N..../Int..|RW...|Int..|RW.../44E... . +. {Cl. .|710x90 | 96 | 48 | 744/....]B.S.A.........5.. 
BI..../Bl....|B&P.|B&P.\Con.....|Amid..| 3 |W &Seg.|Fab.../SB....|Sp....|Sp....] 4 |Full..|Int. .|RW.. .|Int. .|RW.../3¢E.. .|Pr. St... .|Cl. .|700x80 | 93 | 45 | 9 |1170)Caleott........... 
Bl..../Bl....|B&P.JB&P.|Con.....|Amid..} 3 |W &Seg.|Fab...|SB....|Sp....]Sp....] 4 |Full..|Int...|RW...|Int. .|RW...|}¢E.. .|Pr. St..../Cl. .|710x90 | 102 | 45 | 9 |1570|Caleott........... 
B&R./BI..../Bl..../Bl....|D-P... .j|Amid..| 3 |W & Seg.|Fab.../SB..../Sp....|Sp....| 4.3 |Full..|Int..|DS. . .|Int. .|RW.. .|3¢E...|Pr.St..../Cl..|710x85 | 99 | 45 | 834) 930) Calthorpe......... 
./BI....|BI..../Bl....|Con.....|Amid..| 3 |W & Wh.|Fab...|SB....|Sp....|Sp....| 4.5 |Full..|Int..|RW...|Int..|RW.../34E...|Pr. St..../Cl../710x90 | 98 | 45 | 9 |1350) Charron Layceck 
RS BSE BI..../Bl....|Con.....]UE...| 3 |W &Seg.|F & M/StB...|Sp....|Sp....] 4.4 |Full..|Int..|RW...|Int..|RW.. .|}6E...|Pr. St... .|Cl..| 28x34] 96 | 45 | 734)....| Cluley 
Be leer BI..../BI....|Con.....|Amid..] 3 |W & Seg.|/F & M|StB.. .|Sp....|Sp....| 4.4 |Full..|Int. .|RW...|Int. .|RW...|34E.. .|Pr. St..../Cl..| 28x334| 105 | 45 | 734|....|Cluley............ 
Bl..../Bl..../Bl..../BI....|Con.....|Amid..| 4 |W & Wh.|S & P../SB....|Sp... .|Sp....| 3.57/34...|Int. .|RW.../Ext...|/DS.. .|14E...|Pr. St..../Cl. ./820x120| 124 | 55 | 9 |2160) Crossley 
Bl....)BI....}Rol...]B.&R.|Con.....|Amid..| 4 |W & Wh.|Star.../SB..../TT.../TT...| 4 | |Full..|Int..|RW.. .|Int...|DS. . .|34E...| Wire... .|Cl. . /920x120} 135 | 54 |1034|..../Cressley.......... 
Bl..../Bl..../Bl....|BI..../Con...../UT...| 3 |Rk& Pin]...... SB..../TT.../TT...] 4.5 |N..../Int...|RW...|Int. .|RW...|14E...|Wire..../Cl../710x90 | 114 | 45 | 634) 900 me , 
Bl..../Bl....|Bl..../Bl,...|Con.....|Amid..| 4 |W & Wh.|Fab...|WO.../Sp....|Sp....| 4.17|Full..|Int. .|RW.../Ext...|DS. . ./}4E...|Pr. St..../Cl. ./815x105) 126 | 54 [10 |2240)Cabitt............. 
Bl..../Bl..../Bl..../BI....]D-P. Amid..| 4 |W & Wh.|Star...|WU.../Sp... ./Sp....] 3.37/34.../Ext...|DS.. ./Int..|RW...|34E... Wire. .|Cl. .|880x120} 132 | 57 | 9 |2350) Daimler! 
Bl....]Bl..../Bl....|BI....|Con.....|Amid..| 4 |W & Wh.|Star.../WU.../Sp..../Sp....| 3.5 [34.../Ext../DS..../Ext..|RW...|3¢E.. .|Wire... ./Cl. .|880x120)Var..| 57 | 9 |2890|Daimler!.......... 
Bl..../Bl..../BI..../Bl....|D-P. Amid..| 4 |W & Wh.|Star...)WU...|Sp... .|Sp....| 3.5 |14.../Ext..|DS. . .|Int..|RW...|34E...| Wire... ./Cl. ./895x150} 146 | 57 | 9 |3320|Daimlert.......... 
Bl..../Bl....|/Rol.../B.&R.|Con. Amid..| 3 |W & Nut|Star.../StB.../TT.../TT...| 4.5 |Full..|/Int..|RW...|Int..|RW...|J4E...|Pr.St..../Cl../700x80 | 91 | 46 | 734| 750|Deemster......... 
B.&R.|Rol...|Bl....|Bl....|Con.....|Amid..| 3 |W & Wh.|Star...|SB..../TT...|TT...| 4.75]14.../Ext../DS. . .|Int. .|RW.. .|Cant..|Pr. St..../Cl..| 30x334] 108 | 48 | 934|1620) Enfield Allday...... 
Bl..../Bl....}Rol...|B.&R.|DM....|UE...| 3 |W & Wh.|Star.../SB..../TT.../TT...| 3.6 |Full..|Int..|RW...|Int..|RW.../Cant..| Wire... .|Opt.|895x150} 147 | 56 | 8}4/3360/ Ensign........... 
Bl..../BI....|Rol...|G.&R.|Con. UE...| 3 |W &Seg.|Fab...|SB..../TT.../TT...| 4.2 |34...|Int..|RW.. .|Int. .|RW...|/14E...|Disk. ...|Cl..|710x90 | 112 | 49 |....|1350)Galloway......... 
Bl..../Bl....|Rol...]B.&R.|Con. UE...| 3 |W & Wh.|Fab.../SB..../Sp... ./Sp....}..... Full..|Int...| RW...|Int..|RW...|}4E...|Pr. St....|Cl. .|760x90 | 110 | 48 | 734|....)/Guy.............. 
Bl..../BI....|Rol.../G.&R.|Con. UE...| 3 |W & Wh.|Fab...|SB....|Sp... .|Sp....}..... Full..|Int. .|RW...|Int. .|RW...|34E...|Pr. St... .|Cl. .)}815x105| 114 | 54) 9 |....)}Guy.............. 
Bl..../Bl....|Rol.../B.&R.|Con. Amid..| 4 |W.&Wh. |S.&P..|SB..../Sp... .|Sp 4.01/Full..|Int..|RW...|Int. .|RW.../}4E.. .|Wire..../Cl. .|820x120] 130 | 56 | 9 |2880)Guy.............. 
ee es | el See FD...| F |Epicy...|...... i: SR | Ee ee Int. .|RW...|Int..|RW...|44E...|Wire....|Cl..|700x 80) 106 | 48 | 8 | 950/G.W.K............ 
Bl....|Bl....|Bl..../BI..../Con...../Amid..] 3 |W.&Seg.|Fab...|SB..../Sp..../TA...| 4 | |Full../Int..|RW...|Int..|RW...|3¢E...|Pr. St..../Cl. .|710x 90) 108 | 48 | 9 |1300|Hampten......... 
Bl... .1G.4R.|B.4R.1B.&R.|DM... .|Amid..| 4 |W.&Nut/Star.../WO.../TT.../TT...| 4.2 |Full..|Int...|RW...|Int..|RW...|3¢E...|Pr. St..../Cl. .|815x105) 114 | 50 |10 |2100)H.E.............. 
Bl..../Bl..../Bl....|Bl....|/Con...../Amid..| 3 |W. &Seg.|Spec...)|WO...|Sp... .|Sp....]..-.. ¥%...|Int..|RW...|Int..|RW...|}¢E.. .|Pr. St..../Cl../700x 85) 102 | 48 | 9 |1570) Hillman 
Bl..../Pl..../Rol...|Rol...|D-P..../UA...| 3 |Bev...../Star.../St.B../TT...|TT...|} 4  [44.../Int..|RW...|Int..|RW...|Cant..|........ Cl. .|700x 85}.....}. ...|...-|--.-| Horstmann “ 
Bl..../Bl....|Bl....|Bl....|Con.....|UE...| 4 [W.&Wh.|Fab.. .|St.B..|Sp....|Sp....] 4.33/Full..|Ext..|RW...|Ext..|DS. . ./}4E.. .|Pr. St....|Cl. ./760x 90) 105 | 55 | 834|1280|Humber.......... 
Bl..../Bl..../BI..../Bl..../Con...../Amid..| 4 |W. &Wh./F.&M./St. B.. |Sp.. . ./Sp 4.33|Full..|Int. .|RW.../Ext.. DS... .|34E...|Pr. St....|Cl. .|815x105| 123 | 57 | 9 |1770|/Humber.......... 
Bl..../Bl..../Bl....|Bl....|Con.....]UE...| 3 |Epic...../Fab...|SB....|Sp... .|Sp 4.5 |4...|Ext..|RW...|/Ext..|DS.. .|}¢E...|Pr.St..../Cl..| 26x 3) 84 | 45 | 8 | 670) Jowett............ 
B.&P..|PI....|Bl....|BI....|Con.....|UE...| 3 |W.&Seg.|Fab.../WO.../TT...|TT...| 4.4 |34...|Int. .|RW...|/Ext..|DS. . .|}4E.. .|Pr. St..../Cl. .}700x 80) 108 | 46 | 7 Lagonda. 
errs! ee B&R.|B.&R.|D-P... .JUE...| 3 |W.&NutiStar....WU.../TT.../TT. ..|.....|Full../Int. .|RW...|Int..|DS. . .|Cant.. Wire... ..../895x135} 141 | 58 |11 Lanchester 
Rol...|Rol...|B &R.|B.&R.|D-P. .. .|Amid..} 4 |Marles..}MD...|SB....|TT....|TT...| 3.2 |Full../Int..|RW...|Int..|RW...|}4E...|Disk. .../Cl. .|895x135) 141 | 56 |.... Leyland........... 
BI..../Bl..../Bl....|Bl..../MDO...|Amid..| 4 |W. &Seg.|Pot. ..|SB....|Sp... .|Sp....] 4 _..{Int..|RW...|Int..|RW...|34E.. .|Disk. .../Cl..|710x 90} 108 | 48 | 9 |1120| Marlboreugh...... 
niet ks BI....|Bl....|Con.....|Amid..] 3 |W.&Wh.|Fab.../SB....|Sp....|Sp... .| 4.2 |Full..|Int...|RW...|Int..|RW...|}¢E.. .|Pr. St..../Cl. .|700x 80) 102 | 48 | 8 1120) MeKenzie......... 
Bl..../Pl..../Bl..../Bl....JMD....]UE...| 3 |W.&Wh.|Pot...|SB..../TT.../TT. 4.75/14...|Int..|RW...|Int..|RW...|34E.. .|Pr. St..../Cl../710x 90) 102 | 48 |..../1220) Morris............ 
Rol...|Rol...|Rol...|Rol...|D-P... .|Amid..] 4 |W.&Seg.|Star.../SB....|Sp..../TT...} 3.7 |14...|Int. .|RW.../Ext..|/DS.. .|Cant..|Wire... .|Cl. .|895x150) 137 | 56 |..../2890) Napier............ 
Bl..../Bl....|Bl....|BI..../D-P....JUA...| 2 |W.&Wh./Fab...jSB..../TT.../TT...| 4 | Full../Int. .|RW.../Int. .|RW...|}4E. ..|Disk. ...|Cl../710x 90) 102 | 50 | 8341000) New Orleans 
al... Bl....|Bl...../Bl....]D-P... .JUE...] 4 |W.&Wh./Star.../SB..../TT...|TT. ..| 3.25/Full../Int...|RW... Int. .|RW.../34E.. .|Disk. .. .|Cl. .|820x120} 129 | 56 | 9 |1280| New Orleans... ... 
BI..../Bl....|Rol.../Rol...|Con.....|Amid..] 3 |W.&Wh.|Fab.. .|St.B..|Sp....|Sp....} 4.2 |N...|IInt...]RW...|Ext..|DS. . .|4E...|Pr.St....|Cl. .|710x 90} 96 | 50 | 74/1460) Orpington. ........ 
Bl..../BI....|Rol...|Rol...|Con...../UA...| 6 |W.&Wh.|Star...|SB..../TT.../TT...| 3 |Full..|Int. .|RW...|Int..|RW.../Cant..|Pr. St..../Cl. .|895x135} 160 | 60 | 9 |2460)Owen............ 



















































































O P—Single Plate in 


Cluteh Type: 
M—Diy 


Oil: Con—Cone ; 
Multiple Disk. 
Gearset Location: Amid—Amidship; U E—Unit with Engine; 
U A—Unit with Axle; U 'T—Unit with Torque Tube; F D—Fric- 
tion Drive. 
Steering Gear Type: W & Wh—Worm and Full 
Wheel; W & Seg—Worm and Worm Wheel Segment; W & Nut 
—Worm and Nut: Rk & Pin—Rack and Pinion; Epiecy— 
Epicyclic; Marles—Marles Cam Gear. 
Universal Joints: Fab—Fabric Disk: S & P—Star and Pot 
Type; F & M—Fabric Disk and Metal; Pot—Pot Type (metal) : 
Star—Star Type (metal) ; Lea—Leather Disk; S & L—Star and 
Leather Disk; D—Metal Disk. . 
Final Drive: Wo—Worm Over Axle! Wua—Worm Under Axle; 
g B—Spiral Bevel; St B—Straight Toothed Bevel; I G—Internal 
ear, 


D P—Dry Single Plate; 
D O—Multiple Disk in Oil; D 


Worm 


Drive and Torque: TT—Torque 


Radius Rods; T A—Torque Arm. 


Rear Axle: 


floating. 
Brakes: 


External Contracting Shoes or Band; 


Full—Full Floating; 


Tube; Sp—Springs; RR— 


%—Semi-floating ; 


Dsk—Disk ; 


Int—Internal Expanding Shoes; 
R W—On Rear Wheels; 


N—Non- 
Ext— 


P S—On Pinion or Worm, Shaft, Front or Back or Axle Casing; 
D S—On Drive Shaft at Rear of Gearset. 
—Quarter Elliptic; 
Three-quarter Elliptic; Trams—tTransyerse Inverted Semi-Elliptic ; 
Cant—Cantilever ; 
C & %E—Cantilever Fore and Aft Anchored to Semi-Elliptic Amid- 


Springs: 


ships, 
Wheels: 


% Dul—tTwo Super-imposed 


at Each Side of Chassis. 
Pr St—Hollow Spoked Pressed Steel with Integra] Rim. 


% E—Semi-Elliptie ; 


Tires: Cl—Clincher; S S—Straight Sided. 
1Troughs Connected to Throttle. 
2Four Valves Per Cyl. 
3011 Cooled Cylinders. 


%4 E— 


Quarter Elliptic; 
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head Camshaft. 
Camshaft Drive: St Pin—Straight Toothed Pinions; Sk Pin 





Type of Oil Pumvp: Plan—Plunger, Operated from Camshaft; 
Gear—tTwin Gear Wheels: EKece—Rotating Eccentric with Vane; 


aad i . ie aes ; Flywh—Flywheel Lifts Oil to Galleries and Troughs; Disk— 
cies daa itocens Tine eee bat oe Disk on Crankshaft Lifts Oil to Galleries and Troughs. 
Wm-—Skew and Worm Gears; Bev & Ch—Bevel Gears and Silent Carbureter Make: Claudi—Claudel, W & P, S.U. 


Chain, 

Cooling: A-C—Air-Cooled; Ther—Thermo Syphon. 
Radiator Type: Cel—Cellular; Tab—Tubular. 

Piston, Material: C I—Cast Iron; Al—Aluminum Alloy; St— 


Fuel Feed: Gr—Gravity; Vae—Vacuum; Pr—Pressure. 
Ignition: Mag—Magneto; M & B—Magneto and Battery; Bat 
—RBattery. 
Generator Drive: Pos—Positive. 
Bearings: B & 


ENGINE AND COOLING SYSTEM 
PISTONS LUBRICATION | FUEL SYSTEM |ELECTRICALSYSTEM 
ft 
' MAKE AND z s 
i MODEL E ‘ € £ © 
«| 4d, zisl2]i | 2 |i | : 
i ef) ela) wf) #12) 215.1 2 e |8 z| 8 : 
5 x FI az \° z é S S s 32 i s a 4 E % x) 3 & r 
i ¢ e|a2/3| 3 | 2 \2| 2 | sh] F] dg] dial lel € 2 | 2/35 | 4 g | 
‘ 3| § 5% |2/ + : 3 
. 2£ 2/265 |2| &a o |s| & | 66 3 8 x || = KE a e e a ) 5 |s 
Hy 
| Of |Palladi a i i 
‘ alladium........ te Seek ec a (Pan | eeees een Sk. Pin .|Ther... .|Cel. .... 3 |C.L...../8S...../Trough...|Plun....|Zenith...|Gr...... Mag Belt 6 
i 65 |Phoenix.......... 1 O33 i 0 1 Sigaees Ht...) & fw. oe Javccscas Sk. Pin .|Ther... .|Tu 4 IC.L...../8S.....|Tr.& Pres. |Gear....|8.U...../Gr...... Mag Belt 6 
o 66 |Phoenix.......... 18 | 190.1 | 4 | 334x55¢ |Det.....| 4 |HL...... _: Se Sk. Pin .|Pump...|Tub. -IC.L.....{Slip... .|Tr.& Pres. |Gear....|Zenith...| Vac.....|Mag Belt 12 
y Se ee a 9| 65.3 | 4 | 224x334 |Det.....) 4 |H... is saan Bev. Ther. Cel. 3 IC.L.. SS...../Trough...|Flywh...|Cox..... ee Mag....|Pos..... 6 
i 2) eer 11 | 72.5 | 4 | 25¢x45¢ |Det. | Se een Ae Ch....../Ther.. . .|Cel. 4 jAl...... Slip... .|Tr.& Pres. |.Gear...|Zephyr..|Gr...... Mag....|Belt. . 12 
i 69 |Rells Royce....... 40 | 453.3 | 6 | 434x434 [Int.....] 3 [L.......]........ Sk. Pin .|Pump.. .|Cel. a ee SS.....|Full Pres. |Gear....|Own. : : ae M &B..|Belt.. 12 
# SS eee 8 | 61.5 | 2 | 334x3% |Det. 1. ee ae: (ON ONS |. Cay | ree ok SIRE |: ane Trough... | Ecce..... Smith...|Gr......|Mag....|Belt.. 6 
i - | eae a 12 | 138.9 | 4 | 2%%x51% |Det. Ue RRC E ee ar Ch......|Pump.. .|Cel. 4 |C.L.....|SS...../Trough...|Gear....|Solex....| Vac... ..|/Mag Belt... .] 12 
é 72 |Ruston Hornsby....| 16 | 157.2 | 4 | 344x514 |Det. RRs nscsden soaes Sk. Pin .|Pump.. .|Cel. eo a Tr. & Pres. |Gear....|Zenith...|Gr...... Mag Belt. . 12 
73 \Ruston Hornsby... .| 20 | 226.4 | 4 | 33¢x5\% |Int.....) 4 |L.......].....5.. Sk. Pin .|Pump.. .|Cel. 3 ICI. SS.....|Tr.&Pres.|Gear....|Zenith...|Gr...... Mag Belt. . 12 
’ 74 |Sheffield Simplex. . 477.1 | 6 | 4%x5 [Int.....] 1 ee Trnk...|Hol-Crk.. |Gear....|Own....|Pr...... 1 ee eee 12 
SS 10 | 67.4 | 4 | 234x3% |Int... 3 ae, | ae Tr.&Pres. |Gear... .|Claudl..|Gr......]Mag....|Pos..... sees 
76: iSimger............ 15 | 122.0 | 6 | 2%x3% |Det. 6 4 1C.I..... | ey Tr.@Pres.|Plun....}.......- Vac..... Mag....|Pos..... ‘ 
77 |Sizaire Berwick....| 25 | 275.2 | 4 | 334x65¢ |Int..... 4 | SS.....|Hol-Crk.. | Gear. Smith...| Vac.....|Mag....|Pos... 12 
78 |Standard.......... 8 | 65.3 | 4 | 2%gx3% |Det.....) 4 || ee ae Trough... | Disk... .|Zenith...|Gr...,.. Bat...../Belt.. 6 
79 |Standard.......... 11 | 117.0 | 4 | 25%x45% |Det.....| 4 | Slip... .|Hol-Crk.. |Gear....|Zenith...| Vac.. ...|Mag....]Pos.....] 12 
| Se 12 | 112.9 | 4 | 234x434 |Det. 4 4 ICI. SS...../Trough... | Plun. Zenith...|Gr...... Mag....|Pos... 12 
Se er 16 | 180.2 | 4 | 34%x5% |Int.....| 2 4 ICL Hr. GL.. |Hol-Crk.. |Gear....|Zenith...| Vac.. ...|Mag....|Belt. . 12 
See 20 | 226.1 | 4 | 34¢x5% (Int. .... 3 4 IC.1. Hr. Gl.. |Hol-Crk..|Gear....|Zenith...| Vac.....]Mag....|Belt. . 12 
83 |Stroker Squire..... 15 | 182.8 | 4 | 334x434 |Int. .... 4 SS ee ae Trough... |Gear....|........ Vac... ..|Mag....|Belt. . 12 
84 |Stroker Squire..... 25 | 235.9 | 6 | 34x54 |Int.....] 1 & TAR... « ee Hol-Crk.. |Gear....]........ Vac... ..|Mag....|Pos...... 12 
85 |Sunbeam......... 14 | 118.0 | 4 | 254x434 |Det. 4 © i@f...... SS.....|Hol-Crk.. |Gear..../Claudl...|Vac.....|Bat.....|/Belt....] 12 
16 | 180.2 | 4 | 34%x5% |Det. 4 a. SS.....|Hol-Crk..|Gear....|Claudl...| Vac.. .../Mag Belt... .] 12 
24 | 270.4 | 6 | 34%x5% |Det. 6 a ee =. Hol-Crk..|Gear....|Claudl...|Vac.....|Mag Pos... 12 
10 | 68.7 | 4 | 244x3% |Int..... 4 a a: | ee Hol-Crk.. |Gear....|Zenith.../Gr...... Mag Belt. . 12 
12 | 121.8 | 4 | 234x5% |Int..... 4 4 Ic.L.....|SS.....|Hol-Crk..|Gear....|Zenith.../Gr...... Mag Belt. . 12 
14 | 118.0 | 4 | 25%x43¢ |Det. 4 a ae SS.....|Hol-Crk..|Gear... .|Claudl...| Vac.. ...|Bat.. Belt. . 12 
16 | 157.2 | 4 | 34%x5% [Int..... 3 4 IC.L.....|SS.....|Hol-Crk.. |Gear....|Zenith...| Vac.....|Mag Belt. . 6 
25 | 276.5) 4/4 x54 |Int.....) 2 4 (Cl... SS.....|Hol-Crk..|Gear....|Zenith...| Vac.. ...|Mag Belt. . 12 
36 | 235.9 | 6 | 344x5% |Int. 2 4 Ic.L......|SS.....|Hol-Crk..|Gear....|Zenith...| Vac.....|/Mag Belt. . 12 
14 | 138.9 | 4 | 2%%x5%% |Det. 4 3 |Al Hol-Crk..|Plun. ...|Zenith...| Vac.. ...|Mag....|Belt. . 
25 | 243.0 | 4 | 334x5%%4 |Int.....| 4 4 IC. Hol-Crk..|Plun....|Zenith...| Pr...... Mag....|Belt.. 12 
30 | 277.1 | 4 | 3%x5% |Int.....) 4 4 /Al Hol-Crk.. | Plun. ...|Zenith...} Pr. ..... Mag....|Belt..... 12 
9 | 125.3 | 2 | 336x334 |Det. 1 4 |All Hol-Crk.. |Gear....|Zenith...|Gr...... Mag....|Pos.. . 6 
16 | 157.2 | 4 | 344x544 |Det. 4 4 ICL.. Trough... |Gear....|Zenith.../Gr...... Mag... 
20 | 197.2 | 4 | 344x5% |Det. 4 4 ICI... Trough... |Gear....|Zenith...|Gr...... Mag 
20 | 211.7 | 4 | 334x534 |Det. 4 4 Al Hol-Crk..|Gear....|Zenith...| Vac.. ...|Mag 
10 | 93.3 | 4 | 234x3% |Det.....) 4 3 104 ..... ae Tr. & Pres.|Gear....]........ ae Mag....|Belt. . 
15 | 141.414]3 x5 |Det.....) 4 a. ee: ae Hol-Crk..|Plun....|Zenith...|Gr...... Mag....|Belt. . 12 
12 | 112.9 | 4 | 234x434 |Det.....] 4 7. a aa Tr. & Pres. |Gear....|Zenith...| Vac.. ...|Mag Belt. . 12 
60.1 | 2 | 34x35 |Int.....| 1 io’ ae 8S.....|Trough...|Gear....|Own..../Gr...... Bat. Belt. . 6 
10 | 77.4 | 4 | 2%x33% |Det.....) 4 © dicccctesees Trough... |Gear..../Own..../Gr...... Bat.. Pos... 6 
15 | 157.2 | 4 | 34%x5\% |Det.....) 4 | eee 8S... ..|/Trough...|Gear..../Own....|Vac.....|Bat.. Pos... 12 
20 | 235.9 | 6 | 344x5% |Int.....) 2 2 eee ee Trough... |Gear....|Own....|Vac.....|Mag Pos... 12 
" Piston, Type: S S—Straight Sided; Hr Gl—Hour Glass; Slip 
ABBREVIATIONS: Slipper (Segmental Skirt) ; Spee—Special. 
Cylinder Head: Det—Detachable; Int—Integral. Lubrication System: Trough—tTroughs Under Connecting 
Cylinder Type: H—vValves in Head; S—Sleeve; T—At Op- Rods and Catch Pits Over Main Bearings; Tr & Pres—Trough 
posite Sides; L—Valves at Side; LH—vValves at Side, Exhaust and Pressure, i.e. Troughs Under Connecting Rods and Direct Leads 
Over Inlet. to Main Bearings; Hol-Crk—Drilled Crankshaft with Pressure 
Overhead Valve Operation: P R—Push Rods; C—Over- Feed to Big-End and Main Bearings. 


“ P—RBall and Plain; Pl—Plain; B & R— 
Steel. Ball and Roller; Bl—Ball; Rol—Roller. 
Percentages of Design Features in British Passenger Cars, 1922 
Cylinder Head Valve Arrangement Interior Camshaft Drive 
NN ns 54percent L head .............se.seee- COMOPCGNE CBI cassis civic kcdccuesclnen .59 per cent 
SS ERE 46 percent I head (overhead valves)..... 24percent Skew pinions ............. . .22 per cent 
Sleeve .......... cocsccccese Opercent Straight pinions ............ 17 per cent 
Cylinders Cast F head (inlet over exhaust). lpercent Skew and worm........... .. 2 percent 
Overhead Valve Operation Water Circulation 
ne ere 72 t 
MMs cnccsnyasnvecsccocas 13 percent Push rods «+0... .6......++. 54 percent Pump .......+-» seeeeeees 49 per cent 
cis ounidevrk at ae oo 9 per cent Overhead camshaft ......... 46 percent Thermo ......... cet shunsiieiia .47 per cent 
DT kgdi cinidewseukneames 4 per cent Overhead Camshaft Drive Air-cooled ....+.+++++. oy sty 4 per cent 
Fours ...... sateen arti de . 2percent Worm .............6.. .....25 per cent Water Pump Drive 
Skew pinions ...... te eeeeee 17percent positive ......... ee eeeceee 83 per cent 
Cylinders Separate or Unit with Top Straight bevels ...... oma pias 17 per cent _17 per cent 
: are ce wares yaleieden p 
Half of Crankease Bevels and chain......... ...17 per cent 


Peper rrr ee Radiator Type 
Separate ............+..00- 82 percent Spiral bevels ............... 8percent Cellular .............- ..+..7T per cent 
Sa ee . ..-18 percent Eccentric rods ..... sate pete s 8percent Tubular ............... .....23 per cent 
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THE AUTOMOBILE 
e e e 
Specifications (Continued) 
TRANSMISSION AND OTHER CHASSIS PARTS CHASSIS 
DIMENSIONS 
BEARINGS Clutch | Gear Set REAR AXLE BRAKES TIRES 
2 
|) x |e z 2; 
Gear Set : e . | wie Hand Foot B = ¢|.¢| MAKE AND 
= s (--) = < FI 2 
‘ 3 $ s - s MODEL 
ie na . a | | 5 4 < 4 = fiz 
"e 4 - 3 3 © ” < Hs $ 2 3 = 
a 2 § Lo) omg a 4 s 3 ° - FI o|s 
c s g a 2 al oO = = a Py FH a - bs 
F < ai3| 2 1 5 ai@i« 2 zi|a!| 4 es isizizia 3 
2/t/ Ela] & | els] PIEIPLELEIZIEIEL E/E] 21a] 2 lel a |2ldleiz ; 
= 8 ie Po Ee 3 i2| &@ > iz ele Sicielsis m4 EF ie| ase lelSlBe 2 
4 |W.&Wh.|Fab.. ./SB....|Sp. -% 4.66|Full..| Int. .|RW...|Int..|RW...|34E...|Disk....|Cl..|760x 90] 111 | 48 10 |1350|Palladium........ 64 
3 |W.&Wh.|Star.../WO.../TT... 4.14/Full..| Ext..|RW.../Ext..|DS. . .|14E...|Wood...|Cl..|760x 90} 96 | 50] 9 |1220|/Phoenix.......... 65 
3 |W.&Wh.|Star.../SB....|Sp..../TT 4.2 |Full..|Int..|RW...|Int. .|RW...|Cant..|/Wood...|Cl. ./815x105} 126 | 56 |10 |1850|/Pheenix.......... 66 
3 |Epicy....|Fab...|SB..../Sp..../TT 4.2 |N.../Ext../DS.. ./Int..|RW...|}4E...|Pr. St..../Cl. .|700x 80} 102 | 46 | 8 ee 67 
4 |W.&Wh.|Fab.. .|SB....|Sp... .|/Sp 4 |...|Int..|RW...|Int. .|RW...|}4E...|Disk. ...|/Cl..|710x 90} 108 | 48 | 9 iley 68 
4 |W.&Nut/S. & P.|SB....|TT...|/TT 3.46] Full..|Int. .|RW...|Int..|RW...|Cant..|Wire....|Cl. .|895x135} 144 | 56 |10 69 
3 |R.&Pin.|F.&M.|WU.. . |Sp. TA...| 4.8 |44...|Int..|RW...|Int. .|RW...|4E...|Disk....|Cl..| 28x 3) 88 | 46] 8 | 70 
3 |W. &Seg.|S. & P.|WU...|Sp..../TA...) 4.37/34.../Int..|RW.../Ext../DS. . .|3¢E.. .|Pr. St..../Cl. .|815x105) 116 | 50 | 7 71 
3 |Marles. .|Fab...|SB..../TT.../TT...| 4.23/34...| Int. .|RW...|Int. .|RW...|34E.. .|Disk. ...|Cl. .|815x105} 117 | 56 | 9 |2240|Ruston Hornsby... .| 72 
3 |Marles. .|Fab...|SB..../TT...|/TT 4.23]..... Int. .|RW...|Int. . |RW...|34E.. .|Disk. ...|/Cl. .|820x120) 126 | 56 |10 |..../Rusten Hornsby... .| 73 ° 
Bt | Bae oe EME Ls 3 A SR Int. .|RW...|Int. .|RW...|Cant..|Wire....|Cl. .|895x150} 150 | 56 |10 |2800|Sheffield Simplex..| 74 
.| 3 |W. &Seg.|Star.../SB..../TT.. 4.5 |}4...|Int..|RW...|Int..|RW.../4E...|Disk..../Cl..| 26x 3) 96 | 48 | 8 |....|Singer............ 75 
.| 3 |W. &Seg.|Star...|SB..../TT.../TT 4 |%...|Int..|RW...|Int..|RW.../Cant..|Disk..../Cl../815x105} 117 | 52 | 9 NOG Ss, 5. swees. « 76 
.| 4 |W.& Nut/S. & P./SB..../Sp.. *p 4 |¥%.../Int../DS.../Int..|RW...|}4E...|Wire....|Cl. .|895x135) 141 | 53 | 8% Sizaire Berwick. ... 
.| 3 |W.&Wh.|Fab...|WU.. ./TT. T 5.1 |4...|Int..|RW...|Int. . |RW...|4E...|Pr.St..../Cl..| 26x 3] 102 ; Standard.......... 783 
4 |W.&Wh.|Fab.../WO.../Sp... ./Sp 4.2 |¥4...|Int..|RW.../Ext../DS. . .|34E.. .|Pr. St..../Cl..| 30x334]..... 54 A ee SS er 79 
3 |W.&Wh.|Fab.../SB....|Sp... ./Sp 4.3 |N...|Int..|RW...|Ext../RW...|4E. .++-/Cl..| 30x334| 108 | 48 [10 |1570|Star.............. 80 
4 |W.&Wh.|S.&P. ./SB....|Sp... ./Sp. 3.9 |Full..|Int..|RW.../Ext../DS. . .|34E.. .|Pr. St....{Cl. .|820x120) 129 | 56} 9 /2300|Star.............. 81 
4 |W.&Wh.|S.&P. .|SB.. . .|Sp. Sp. 3.9 |Full..|Int..|RW...|/Ext../DS. . ./3ZE...|Pr. St..../Cl. ./820x120] 129 | 56 | 9 /2410/Star..............] 82 
4 |W.&Wh.|S.&P. .|SB.. . . |Sp. - 4.15)34...|Int..|RW...|Int. . |RW...|34E.. .|Pr. St..../Cl. ./815x105] 117 | 52 | 8 /2110|Stroker Squire... 83 
4 |W.&Wh.|Star.../SB..../TT 4.15|4%4...|Int..|RW...|Int..|RW...|Cant..|Wire....|Cl. .|880x120} 127 | 56 | 9 |1900/Stroker Sqnire..... 84 
3 |W. &Seg.|Star.../SB..../TT.../TT 4.15)Full..| Int. . |RW...|Int. .|RW...|Cant. .|Pr. St..../Cl. . 815x105} 118 | 51 .|....|Sumbeam ......... 85 
4 |W.&Seg./S.&P../SB....|Sp... ./Sp 4 |Full..|Int..|RW.../Int..|DS...|3¢E...|Pr.St..../Cl. .|820x120) 124 | 57 : Sunbeam ......... 86 
.| 4 |W. &Seg.|S.&P. ./SB..../Sp... ./Sp 4 |Full..|Int..|RW...|Int..|DS.. .|34E...|Pr.St....|Cl. .|820x120| 136 | 57 |....|....|Suubeam ......... 87 
3 |W.& F.&M./|SB....|Sp... .|Sp 4.5 |%...|Int...|RW...|Ext..|DS.. .|}4E...|Pr.St..../Cl../700x 80) 90 | 45 | 714/1230/Swift............. 88 
4 |W.&Wh.|S.&P..|SB..../Sp... ./Sp 4.26|44...|Int..|RW.../Ext..|DS. . .|44E.. .|Pr. St..../Cl..|760x 90) 108 | 48 | 814/1570|/Swift............. 89 
3 |W. &Seg.|Star.../SB..../TT.../TT 4.15|Full..| Int... |RW...|Int. .|RW...|Cant..|Pr. St..../Cl. ./815x105] 118 | 49 |....|.... 
4 |W. &Seg.|Star...|SB ix PP yy 4.3 |Full..|Int..|RW...|Int..|RW.../Cant..|Wire....|Cl. ./815x105| 121 | 53 
.| 4 |W. &Seg.|Star.../SB..../TT...|TT 3.5 |Full..| Int...|RW...|Int..|RW...|Cant..|Pr. St....|Cl. ./895x135} 133 | 56 
4 |W. &Seg.|Star.../SB..../TT.../TT 4 |Full..|Int..|RW...|Int..|RW...|/}4E...|Wire..../Cl. ./880x120) 139 | 56 
3 |Marles..|...... St. B..|Sp... ./TT pea creer Int. . |RW...|Int. .|RW...|Cant..|Disk. ...|Cl..|815x105) 116 | 50 |....).... 
.| 4 |W.& Wh./S.&P. .|SB....|Sp... .|TA 3.6 |Full..|Int..|RW...|Int..|DS...|/44E...|Wire..../Cl. .|880x120) 120 | 56 
.| 4 |W.&Wh.|S.&P. .|St. B.. Sp... ./TA ¥%...|Int..|RW...|Int. .|DS. . .|4E...|Wire....|Cl. .|820x120) 114 | 54 
3 |W.&Seg.|Star.../St.B../TT...|/TT @ Lien Int. . |RW...|Int. . |RW...|C&34E ..-.|Cl..|710x 90} 108 | 48 
.| 4 |W.& Wh.|S.&P..|WO.. .|Sp... ./Sp. i: - wens Int. . |RW...|Ext..|DS.. .|}4E.. .|Pr. St..../Cl. ./815x105} 123 | 56 
.| 4 |W.&Wh./S.&.P.|WO...|Sp... .|Sp. | eee Int. . |RW...|Ext..|DS.. .|14E...|Pr. St..../Cl. .|820x120} 123 | 56 
..| 4 |W.&Wh.|Star...|WO.. .|TT a tease Int. .|RW...|Int. . |RW...|}4E.. .|Pr. St....|Cl. .|820x120) 128 | 56 
rt ee cee 3 |Epicy...|Fab.. .|St.B..|TT...|TT...| 4.3 [34.../Int..|RW...|Int. .|RW...|}4E...|Disk. ...|Cl..|/700x 80) 96 | 44 
— bide ..| 3 |Bev. ‘ab... |SB....|Sp.. .. >. 4.27/4...|Int..|RW...|Int. .|RW...|4Dul.|Disk....)Cl..}....... 120 | 50 
a ’ ».| 3 |W.&Wh./Fab.../SB..../Sp..../TA...] 4.7 |Full..|Int..|RW...|Int..|RW...|3¢E.. .|Disk....|/Cl..|760x 90) 110 | 49 
= .....|UE...| 3 |W.&Wh.|Fab.. ./SB....|Sp... ./Sp....] 5.1. |N.../Int..|RW...|Int..|RW...|4E...|Pr.St..../Cl..) 26x 3) 97 | 44 
..+|Pl..../Rol...|Rol...);MDO...)}UA...| 3 |W.&Wh.|Star...|WU.../Sp Tr. 5.25)44...|Int.. |RW...|Int..|RW...|4E.. .|Pr.St..../Cl..|710x 90) 99 | 46 
Rol...|Rol...}Rol...|Rol...)|MDO...|Amid..| 3 |W.&Wh.|Fab...|WU...|Sp..../TT...| 4.8 B35: Int. . |RW...|Int. .|RW.../}4E...|Pr. St..../Cl. ./815x105| 118 | 52 
B.&R.|Rol...)Rol...|B.&R.|MDO...|Amid..| 4 |W. &Seg.|S.&P ...{Sp..../TA...] 4.6 |Full.) Int. .|RW.../Ext../DS.. .|Cant..|Wire..../Cl. .|820x120) 137 | 54 





































































































Clatch Type: D P—Dry Single Plate; O P—Single Plate in 

Oil; Con—Cone; M D O—Multiple Disk in Oil; D M—Dry 
Multiple Disk. 

Gearset Location: Amid—<Amidship; U E—Unit with Engine; 

} Rage ag with Axle; U T—Unit with Torque Tube; F D—Fric- 
on rive, 


s 

Steering Gear Type: W & Wh—wWorm and Full Worm 
Wheel; W & Segz—Worm and Worm Wheel Segment; W & Nut 
—Worm and Nut; Rk & Pin—Rack and Pinion; Epicy— 
Epicyclic; Marles—Marles Cam Gear. 

Universal Joints: Fab—Fabric Disk; S & P—Star and Pot 
Type; F & M—Fabric Disk and Metal; Pot—Pot Type (metal) ; 
Star—Star 7 (metal) ; Lea—Leather Disk; S & L—Star and 
Leather Disk; D—Metal Disk. 

Final Drive: W O—Worm Over Axle; W U—Worm Under Axle: 
S B—Spiral Bevel; St B—Straight Toothed Bevel; I G—lInternal 


Drive and Torquey TT—Torque Tube; Sp—Springs: RR— 
Radius Rods; T’ A—Torque Arm. 
Rear Axle: Fuall—full Floating; 


144—Semi-floating; N—Non- 


floating. 


trakes: Int—Internal Expanding Shoes; 
External Contracting Shoes or Band; 


Dsk—Disk; Ext— 
‘W—On Rear Wheels; 


P S—On Pinion or Worm, Shaft, Front or Back or Axle Casing; 
D S—On Drive Shaft at Rear of Gearset, 


Springs: 


% E—Quarter Elliptic; %E—Semi-Elliptic; %™%E— 


Three-quarter Elliptic; T'rams—Transverse Inverted Semi-Elliptic ; 


Cant—Cantilever ; 


% Dul—tTwo Super-im Quarter Elliptic; 


posed 
C & %E—Cantilever Fore and Aft Anchored to Semi-Plliptic Amid- 
ships, at Each Side of Chassis. 
Wheels: Pr St—Hollow Spoked Pressed Steel with Integra] Rim. 


Tires: Cl—Clincher; 


S S—Straight Sided. 
1Troughs Connected to Throttle. 
2Four Valves Per Cyl. 


Gear. 30il Cooled Cylinders. 
Radiator Casing Material 3 POint ......ceecceccceseces 10 per cent No. of Rings 
TI os paca cikesonb en 60 percent 8 point ........... sete eeees Tee "Bs, cicesbvevbaoweniunediaa 63 per cent 
Eb t.a 0 anda decneed 32 per cent ee y eT ee ee re 29 per cent 
Cast aluminum ............. 6 per cent Pistons, Material DP acgetevesdvtansasenenute 6 per cent 
Sheet steel casing:.......... 2 per cent Cie tie 61 per cent : Fh ee acaane nel pnceicnane jal a — 
Engine Mounting PI. 5 iv wcctcdeciesesas Saath ahaa ictal oth laos he nostic aa ay 
In main frame............--. 82percent Steel ......---. $esgeeenenas 2 per cent Wrist Pin Fixing 
Or Gee SD eseasdasecseas 18 per cent Teee Floating ponesstesersecenees 34 per cent 
7 . n piston bosses............. 41 per cent 
anil Suspension in Main Frame Straight side ...... iiainse 88 percent In connecting rod........... 25 per cent 
POINE «666s cere eee eee eee 65percent Hour-glass ..........0.-ee0 6 per cent 
3 POINt 2... cece reece eee eeeee 35 per cent SHPpPeF .ccccccccccsccsccces 5 per cent Engine Lubrication 
Suspension in Sub Frame ere 1 per cent Pressure EE I, 5 per cent 
F a re ee ....23 per cen 
4 point ......... etn | Oks 100 per cent Scraper Ring Trough and pressure........ 17 per cent 
Sub Frame Support WO ss iakgideacigndeos b ..56percent Full pressure ............... 4 per cent 
2. PETER TTT > . 2. Serer rere a8 percent Splash ...... seeeeeeees -+++. 2percent 
CD. Shaieeews sete eeaes 16 percent Above pin ..........--eeees 16 per cent (Continued on page 388) 
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AUTOMOTIVE INDUSTRIES 


February 16, 1922 


THE AUTOMOBILE 


- The Trend in French Passenger 
Car Design 


Four cylinder models predominate. Vacuum fuel feed used on all except 


small cars. Four speed transmissions on 73 per cent of models. 


Four 


wheel brakes on one-fourth of cars. Specifications show design details 


By W. F. Bradley 


HE French passenger car specifications show 69 

makers producing 135 models, this comprising the 

entire French industry with the exception of cycle 
car manufacturers of comparatively small importance. One 
model only is produced by 30 makers; two models are built 
by 24 firms; 8 firms have three models, and 7 have four 
or more different types. This enumeration only covers 
French passenger cars. 

The battle of the cylinders has been won by the “four.” 
Out of 135 models comprised in the list 106, or 78.5 per 
cent, have an engine with four cylinders. It should be 
noted, too, that these comprise all the big production jobs, 
there being only one maker in France who attempts to 
supply a medium priced car with more than four cylin- 
ders. The six-cylinder engine comes next on the list, with 
13.33 per cent, practically all these being high grade jobs 
produced in limited quantities. There has been a revival 
in the eight-cylinder engine of the line-ahead type, these 
now representing by 5.18 per cent. It should be noted 
that there has been no increase in the number of eight- 
cylinder V engine, the only makers being De Dion Bouton, 
with two models, and Talbot-Darracq with one model. 
Both these firms also produce four-cylinder cars. There 
is only one twelve-cylindes car on the list, this being the 
high grade Voisin. The single-cylinder has also a single 
representative if cycle cars are ignored, and there are 
only two cases of twin-cylinder engines. It is worth noting 
that even for very small cars there is a tendency to use 
a small four-cylinder in preference to a twin. 

The L-head engine is at the top of the list with 68.1 
per cent, followed by the I-head with 24.44 per cent; of 
these latter 63.6 per cent have the camshaft in the base 
chamber, the valves being operated by concealed push rods 
in the cylinder block, and 36.4 per cent have an overhead 
camshaft. 


Poppet Valves Dominate 


Sleeve valve engines are represented by 7.4 per cent. 
These comprise the Knight engine and other types of 
sleeves. The poppet valve engine dominates the field. 

Water circulation by means of a pump is found on 59.25 
per cent of French cars, with thermo-siphon cooling on 
40 per cent. Only one car is air cooled. 

Few automobile makers now fit their own carbureter. 
Vacuum fuel feed holds the field, the gravity type being 
found only on small cars which can carry the tank on 
the dash. Pressure tanks are very little used. 

An important fight is in progress between magneto and 
battery ignition. The former has been designated on the 
list as Delco, for in every case where the magneto has 
been abandoned this move has been made in favor of 
Delco apparatus. Under this count there is a percentage 
of 85.2 engines with magneto ignition and 14.8 per cent 
with Deleo ignition. 


Unit construction of engine and gear box has made 
remarkable progress, if it is remembered that in 1914 it 
was very rarely employed and is now to be found on 55.5 
per cent of French cars. The midship position of the 
gearbox, which constitutes a separate unit from the en- 
gine, is represented by 42.2 per cent. There are only three 
cars with the change speed mechanism in the rear axle, 
the proportion being 2.2 per cent. 


Transmission Trends 


Four-speed transmissions retain the enormous major- 
ity of 73.3 per cent, compared with 25.9 per cent for 
three-speed transmissions. There is only one car, repre- 
senting 0.8 per cent, with a two-speed transmission. 

Spiral bevel drive has almost driven out all other sys- 
tems, for it is represented by 60 per cent, compared with 
32.5 per cent for straight bevel. Worm driven rear axles 
are only 2.2 per cent; internal gear drive is represented 
by 2.9 per cent, these being four cars from the same maker. 
Other types of gear are the “chevron” or herringbone, 
used by Cirtoen and Mors. The spiral bevel would have 
a still greater following were it not that several of the 
smaller makers do not possess the plant necessary for 
cutting these gears. 

The old-established system of a brake on the trans- 
mission and a pair on the rear wheels still heads the list 
with 51.1 per cent of the whole. In practically all these 
cases the transmission brake is foot operated and the 
rear wheel brakes are applied by hand. The great change, 
however, is the adoption of brakes on both front and rear 
wheels for 24.4 per cent of French models. Some of these 
cars also have a hand operated transmission brake, but 
this is merely to comply with the law calling for two inde- 
pendent braking systems. Others meet this requirement 
by a foot control for the four brakes and an independent 
lever control for the rear wheel brakes only. Brakes on 
the rear wheels only, the great majority of these being 
side by side, are also 24.4 per cent of the whole. This 
braking system has grown in popularity since the adop- 
tion of unit construction of engine and gearbox. 

Although gaining ground, the detachable head is still 
in a minority compared with the fixed head, the per- 
centages being 68.8 for the fixed and 31.2 for the detach- 
able. Delahaye, who took up the detachable head with 
valve caps two years ago has abandoned it in favor of 
a fixed head, and one of the Talbot-Darracq models has 
been changed from detachable to fixed head. On the 
other hand a new type brought out by this firm has de- 
tachable head. 

The figures covering wheels should be examined with 
a certain amount of circumspection, for while the big 
makers standardize, many’ of the smaller firms have no 
settled policy and will furnish the type of wheel re- 
quested by the client. 
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THE AUTOMOBILE 


Trend in Truck Design as Revealed 
by Specifications for 1922 Models 


Out of 494 models listed, 138 are of 1 to 144 tons capacity, 145 are 2 
to 21% tonners and 95 are 3 to 3144 tonners. Wide use of more or less 
standardized components is reflected in great uniformity of specifications. 
Tendency to four-speed gearset. Worm drive still most popular type. 


lar size, but the number of 214-ton models listed 

this year is nearly as great, the figures being 82 
and 81 respectively. Twenty-eight per cent of the 494 
models listed are of 1 to 1% tons capacity, 29 per cent 
2 to 2% tons, and 19 per cent 3 to 314 tons. The remain- 
ing 24 per cent are divided as follows: 4 and 5 ton, 16 
per cent; 6 to 15 ton, 4 per cent; % and % ton, 4 per 
cent. 

There are few pronounced changes to be noted in con- 
nection with the detailed specifications. This would seem 
to indicate that truck design is becoming more and more 
nearly standardized. It is, of course, a well known fact 
that a very large percentage of makes of American built 
trucks are assembled from more or less standard parts 
which can be made in sufficiently large quantities to 
make it possible for the parts maker to sell them as a 
rule for a lower price than that at which individual truck 
manufacturers can make them. Since the standardized 
units themselves are quite similar in many cases, it is 
obvious that when a comparison is made on a basis of the 
total number of models listed the satus of the parts mar- 
ket will be reflected. If a comparison could readily be 
made on a basis of the number of trucks in use employing 
a given type of construction produced, some quite different 
comparisons would be obtained. For example, the Autocar 
Co. and the International Motor Co., who build the Mack 
truck, use types of final drive which have proved highly 
successful but which are not very generally marketed if 
made at all by parts makers, and are therefore seldom 
seen in trucks assembled from standard component parts. 
The companies mentioned, however, are among the largest 
producers of trucks, so that a comparison which takes 
volume production into consideration would be quite dif- 
ferent from the comparison here given. 

The percentage figures which follow have been com- 
puted by dividing by the number of models on which 
questionnaire returns were received, the number which 
reported the use of a certain type of construction. For 
example, of the 494 truck models listed, 401 reported the 
use of a pump for water circulation, 77 reported the use 
of thermo-siphon circulation, and 16 failed to give data 
under this heading, leaving 478 on which returns were 
complete, so far as this item is concerned. Of this num- 
ber, the 401 which employ pump circulation are 83.9 per 
cent of the total reporting under this heading, while 77 
compose the remaining 16.1 per cent of the total reported. 

The statistics here given indicate relatively little change 
in engine’ design; 76.5 per cent employ block cast cylin- 
ders, this proportion being exactly the same as last year. 
There is a slight gain in the number using pair-cast 
cylinders, while the separately cast cylinder has disap- 


. ee of 11% tons capacity are still the most popu- 





*See charts of page 362 for graphical presentation of design trends. 


peared entirely on all engines except the two-cylinder 
Autocar, which is the only American truck listed which 
does not use a four-cylinder engine. 

In respect to clutch design the trend away from the 
cone and toward the disk type continues. Only 2 per 
cent of the models listed use cone clutches, while 98 per 
cent use either the multiple disk or single plate type. Of 
the 483 in which specific information regarding the clutch 
is given, 376 use the dry multiple disk type, 8 the multiple 
disk in oil, 89 the single plate type and 10 the cone clutch. . 

The number of models using gravity fuel feed are still 
in the majority, but the advocates of this system continue 
to lose ground, while the use of vacuum feed is increas- 
ing. There are still a few makers who employ pressure 
feed, but the percentage is slightly less than last year. 

For several years there has been but slight change in 
the percentage of cooling systems using pump and thermo- 
siphon circulation, and there is less change this year than 
last. About one-sixth of the models listed have thermo- 
siphon systems, and the bulk of these are in the light 
higher speed class of chassis. 

The trend toward the use of gearsets with a greater 
number of speed changes continues. Over 62 per cent of 
models have four speeds, as against 57.4 per cent last 
year. The percentage using three-speed gearsets has re- 
duced from 40 to 34.3. 12 trucks have 5 or more speeds. 

There is a slight increase in the proportion of trucks 
using unit powerplants, due, no doubt, to the fewer num- 
ber of parts and consequent simplicity. This construc- 
tion is sometimes used at the expense of accessibility, an 
argument which accounts in part for the continued use of 
amidship gearset mounting on nearly half the models. 

In respect to the type of final drive the figures show a 
further increase in the percentage of models using the 
worm, but it is worthy of note that at least three of the 
oldest and largest truck manufacturers who make their 
own rear axles prefer other types of final drive. The gain 
in the percentage of models using the worm type of final 
drive appears to have been made at the expense of all 
other types except the bevel gear, which is quite generally 
used on the lightest trucks. The percentage of models 
using this type of gear is still small but is slightly larger 
than last year. 

Metal wheels are still gaining slightly in popularity, 
although the rate of increase is much less than in other 
years, but nearly 63 per cent of all models are still 
equipped with wood wheels. Of the metal wheels about 
90 per cent are cast steel. 

For three years past over 70 per cent of models have 
been equipped with pressed steel frames, the percentage 
increasing slightly each year. This year 69.5 per cent of 
models have pressed steel frames as against 73.6 per cent 
last year. The percentage using rolled section frames 
has shown a corresponding increase from 26.4 to 30.3. 
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P—Pneumatic 
*—Other Options 


Engine Make: 

B or C—Buda or Continental 
Cont—Continental Motors Corp. 
D-Lyc—Dort-Lycoming Motor Corp. 
Dodge—Dodge Bros 

Gray B—Gray Beall Motor Corp. 
H-S—Herschell-Spillman gl Co. 
Her—Hercules Motor Mfg. 
High—Highway Engine Co. 
Hink—Hinkley Motors Corp. 
Lyec—Lycoming Motors Corp. 
Mid—Midwest Engine Co. 
Wau—Waukesha Motor Co. 
Wei—wWeidely Motors Co. 
Wis—Wisconsin Motor Mfg. Co. 


Camshaft Drive: 
Com-Gear—Combination Gear 
Met-Gear—Metal Gear 
N-M-G—Non-Metallic Gear 


Radiator Core Make: 
AM C—American Can Co, 
B&W—B&W Mfg. Co 
Bre—Bremer Mfg. Co. 
Chic—Chicago Mfg. Co. 

E & M—English e “Mersick Co. 
Fed—Fedders Mfg. Co. 
Flex—Flexo Mfg. Co. 
G&O—G&0O Mfg. Co. 


MeCo—McCord Mfg. Co 

Mod—Modine Mfg. Co. 

Natl—National Can Co. 

Perf—Perfex Radiator Co. 

R eae Turney Radiator Co. 

Stan—Standar 

— gee + Radiator & Mfg. 
0. 

Radiator Core Type: 

Cel—Cellular 

Fin—Finned Tube 

P T—Plain Tube 

Water Circulation: 

Ther—Thermo-Siphon 

Oiling System Type: 

Cir-Spl — Circulating Splash (in- 
cludes systems with pressure to main 
bearings, but not to connecting rod 
bearings) 

Hol-Crk—Hollow Crankshaft 

Oil Pump Type: 
Ficce—Eccentric 

Pist—Piston 

Carbureter Make: 

Johsn—Johnson Co. 

ae ananien) —Seyae, Kings- 


nm Co, 
Ray fld-—(Rayfield)—Beneke & 
Kropf Mfg. Co. 


Fuel Feed: 
Gra—Gravity 
Pr—Pressure 
Vac—Vacuum 
Governor Make: 
Cont—Continental 
Dup—Duplex Engine Governor Co. 
Hink—Hinkley 
MeCan—McCanna 
Mon—Monarch Governor Co. 
Muel—Mueller 
Opt—Optional 
Pier—Pierce Governor Co. 
Simp—(Simplex)—Duplex Engine 
Governor Co. 
au—Waukesha Motor Co. 
Governor Type: 
Cent—Centrifugal 
ya Aivereuile 
0-O—Oil Operated 
Suc—Suction 
Generator and Ignition 
Make: 
Ant-IL—Electric Auto-Lite Corp. 
Fis—Fisemann 
Dayt—Dayton 


ty) 
G & D—Gray & Davis 
V.ee-N—Teece-Neville Co. 
N E—North East Electric Co. 


TIRE SIZE ENGINE ELECTRICAL SYSTEM 
“ OILING FUEL SYSTEM GOVERNOR | SPEED 
3 ¢ - § SYSTEM os Fe 2 
Make and Model a —e 4 2 = = =] E 
=| ¢ oe iS) & 5 5 3 = 3 3 
2/8: ; . 14) a o o e re > > 
g\4| 2 | 2 Sz (fi 4 |s |s | 8 ae: sie) 21% |% 
s e © 2 7 a so s 5 = © mm] te © at Zo |. 
2/2/32] 31] 42 | 2 |e} te | $2 |32] 2] & [fs] 28 esl a] 2 | 2 Seige) & | 22 ee 
elEl «¢ Ba = za |o| Se es |ee| & e |or| SE [Su] & = e |Fele=z| 5 | BS =e 
36x4 |36x4d |Wau..../4-43x5} | 2 |.......... CO ee ae 8 eee ere Schebl... Vac. 
36x5 |36x5d |Wau....|/4-43x52 | 2 ].......... Natles. (Cel... JPUMp.]...°....-]o.000- Sch b .. Vac. 
34x3} |34x5d |Buda...|4-33x5$ | 4 |Met-Gear. od....|Cel...|Ther..|Cir-Spl..|Gear..|Zenith...| 1 |Vac. 
36x4  |36x4d_ |Buda...|4-44x53 | 4 |Met-Gear..|........ Cel. ..|Pump.|Hol-Crk.|Gear. .|Zenith...| 14 |Vac 
35x5* |35x5* |Cont....|4-33x 4 |Met-Gear..|G&O....|Cel.../Ther..]........ Gear..|Rayfid..| 1 |Vac. 
34x34 |34x5 |Cont....|4-33x5 4 |Met-Gear..|G&O....|Cel...)Ther..|Cir-Spl..]...... Rayfld 1 |Vac. 
34x3} |34x5 |Cont... |4-32x5 4 |Met-Gear..|G&O....|Fin...|Pump.|Cir-Spl. .|Gear. .|Zenith 1 |Vac. 
36x4[36x7_—- |Cont....|4-44x54 | 4 |Met-Gear..|G&O....|/Fin.. .|/Pump.|Cir-Spl. .|Gear. .|Rayfid 1} |Vac. 
36x4 |36x7 |Cont..../4-44x53 | 4 |Met-Gear../Bre..... Fin. ..|Pump.|Cir-Spl. .|Gear. .|Zenith 1} |Vac. 
36x5  |40x5d |Cont....|4-44x54 | 4 |Met-Geaf..|G&0....|Fin...|/Pump./Cir-Spl..|Gear..|Zenith...} 14 |Vac. 
36x6 |40x6d |Cont..../4-43x6 2 |Met-Gear..|G&O....|Fin...|Pump.|Cir-Spl..|Gear..|Rayfld..| 14 |Vac 
34x5* |34x5* |Hink..../4-4 54 | 4 |Met-Gear../Fed..... Cel. ..)/Pump.|Hol-Crk.|Gear. .|Stromb.. | 14 |Gra. 
36x4 |36x4d |Wis..... 4-4x6 4 |Met-Gear..|G&O....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 14 |Gra 
36x5 |36x5d_ (| Wis..... 4-44x6 | 4 |Met-Gear../G&O....|/F n...|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Gra. 
36x5  |36x5d_ | Wis..... 4-43x6 4 |Met-Gear../G&O....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Gra. 
34x34 |34x5* |Buda....|4-3ix5$ | 4 |Met-Gear..|Long....|Fin.../Pump.|Hol-Crk.|Gear..|Zenith...| 1 |Vac 
36x4* |36x7* |BorC..../4-44x54 | 2 |Met-Gear..|Long....|Fin...|Pump.|Cir-Spl..|Gear..|Zenith...| 14 |Gra 
36x5* |36x5d* |BorC...|4-43x54 | 2 |Met-Gear..|Long....|Fin...|Pump./Cir-Spl..|Gear..|Zenith...| 14 |Gra. 
34x5* |36x6* |Buda...|4-33x5} | 4 |Met-Gear..|Chic....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 |Vac. 
36x4* |36x8* |Buda...|/4-43x54 | 4 |Met-Gear..|Chic....|Fin...|Pump.|Hol-Crk.|Gear..|/Stromb..| 1} |Vac.. 
32x44p |32x44p |Lyc..... 4-34x5 ee eee _. SAS BABS Res Aaa Marvel..|..../Gra... 
34x34 |34x5  |Cont....|4-33x5 4 |Met-Gear..|Long....|Fin...|/Pump.|Hol-Crk.|Gear..|Zenith...| 1 |Vac 
36x5 |36x4d  |Cont..../4-44x52 | 4 |Met-Gear..|Long..../Fin...|Pump./Cir-Spl..|Pist...|Zenith...| 14 |Gra 
36x5  |40x5d |Cont....|4-44x54 | 2 |Met-Gear..|Long....|Fin...|/Pump./Cir-Spl..|Pist...|Zenith...} 14 |Gra. 
36x5 |40x6 |Cont....|4-42x6 2 |Met-Gear .|Long....|Fin...|Pump.|Hol-Crk.|Gear. .|Zenith...| 14 |Vac 
34x4 |34x6 |Own....|2-43x4 1 |Met-Gear..|Own....|Fin...|Pump./Cir-Spl. .|Pist.. .|Stromb..| 1} |Gra. 
34x5 |34x7_— |Own.... .|4-4x5 4 |Com-Gear.|........ Fin. ..|Pump./Cir-Spl..|Gear../Stromb..| 1} |Gra 
34x6 [36x12 j|Own....|4-~44x54 | 4 |Com-Gear.|........ Fin. ..|Pump.|Cir-Spl. .|Gear../Stromb..| 1} |Gra 
36x34 |36x5 |Her..... 4-4x5} 4 |Met-Gear..|Chic....|Fin...|/Pump.|Hol-Crk.|Gear..|Stromb..| 1 {Gra 
36x4 |36x8 /Her..... 4—4x5 4 |Met-Gear..|Chic....|Fin...|/Pump.}Hol-Crk.|Gear..|Stromb..| 1 {Vac 
36x5  |40x5d jHer..... 4—43x5$ | 4 |Met-Gear../Chic....|Fin...}/Pump.|Hol-Crk.|Gear..|Stromb..| 14 |Vac 
36x6 (40x12 |Her..... 4-5x6 2 |Met-Gear../Chic....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 14 |Vac 
34x5p |34x5p n....|4-3x4 a MGS FEET” SBS et es ee Stromb..|....|Vac... 
34x34* |34x6* |Buda...|/4-43x5$ | 4 |.......... Rome-T |Fin...|Pump.}........ Gear..|Zenith...| 1} |Gra 
34x3* |34x4* |Cont..../4-34x5 4 |Met-Gear..|Stan..../Cel...|Ther..|Cir-Spl..|Pist...|/Stromb..| 1 |Gra 
36x34 |36x5 |Cont..../4-32x5 4 |Met-Gear../Stan..../Cel.../Ther../Cir-Spl..|Pist...|Stromb..| 1 |Gra 
36x4 |36x4d |Cont..../4-44x5} | 4 |Met-Gear../Stan..../Cel...)/Pump.|Cir-Spl..|Pist.../Stromb..| 1} |Gra... 
36x5 |36x5d jCont..../4-44x54 | 2 |Met-Gear..]........ Cel. ..|Pump.|Cir-Spl..|Pist...|Stromb..| 14 |Gra... 
36x7 {36x10 |Buda...|4-4}x6 4 |Met-Gear..]........ Cel. ..|Pump.|Hol-Crk.|Gear..|Zenith...]....|Vac... 
36x4 |36x7 |Cont....|/4-44x54 | 4 |Met-Gear..|Chic....|/Fin...|Pump./Cir-Spl..|...... Stromb..| 1} |Gra... 
35x5p |35x5p |Buda...|4-3ix5¢ | 4 |Met-Gear..|Long....|Fin...|Ther..|Cir-Spl..|...... Stromb..| 1 |Vac... 
36x4 |36x6 |Cont..../4-44x5} | 4 |Met-Gear..|Bush....|Fin...|/Pump.}Hol-Crk.|Gear..|Stromb..| 1} |Vac... 
36x4 |36x8 [Cont..../4-44x5} | 4, |Met-Gear..|Bush....|Fin...|/Pump.|Hol-Crk.|Gear..|Stromb..} 1} |Vac... 
36x5 [36x10 |Cont....|/4-44x54 (2 |Met-Gear..|Bush....|Fin...|/Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Vac... 
36x6 |40x6d |Cont....|4-4ix6 \ Met-Gear..|Long....|Fin. ..|Pump.|Hol-Crk./Gear. .|/Stromb.. | 14 |Vac... 
34x3 |34x6  |Buda...|/4-33x5$ 4 |Met-Gear..|G&O....|Fin.../Pump.|........ Gear..|Stromb..| 1} |Vac... 
36x4 |36x4d |Buda 4-43x55 [4 |Met-Gear..|G&O....|Fin...|/Pump.|........ Gear. .|Stromb..| 14 |Vac... 
36x5 {86x10 |Buda 4-43x64 | 4 |Met-Gear../|G&O....|Fin...|/Pump.|........ Gear..|Stromb..} 14 |Vac... 
36x6p |38x7p j|Own....|4-44x52 | 4 ].......... Mod....|Cel...|Cent..|Cir-Spl..]...... Bennet..|..../Gra... 
3 3ix4p (|34x44r |Own..../4-344x4 | 4 |Met-Gear../Har..... Cel. ..|Pump.|Cir-Spl../Gear..|Zenith...} 1 {Gra 
RES? C14] 14 1144 [36x34 |36x5 /|Her..... 4-32x53 | 4 |Met-Gear..|Bre..... Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..| 1 [Gra 
SS cioevsee C214} 24 1156 |36x4 |36x7  |Her..... 4-4x54 4 |Met-Gear..|Bre..... Fin. ..)/Pump.|Hol-Crk.|Gear. .|Stromb..} 14 |Gra 
ERMOEED, ic pccceves C34} 3$ [156 |36x5 [36x10 |Her..... 4-44x54 | 4 |Met-Gear../Bre..... Fin. ..|Pump.}Hol-Crk.|Gear..|Stromb..| 14 |Gra 
SEN. Oven ns vesee D5; 5 {156 |36x6 [40x12 /|Her..... 4-44x55 | 4 |Met-Gear../Bre..... Fin. ..|Pump.}Hol-Crk.|Gear..|Stromb..| 14 |Gra Ks 
BE ioc5 ee auaeb ele 14 |146 |36x6* |38x7* ixecs 4-33x5 5 RES oR | a Se NDS As acy clsreitechascaguestarvsss 1500| 20 |West...|At-K...]...... 
Clydesdale........... 18] 4 |136 |34x5 |34x5p |Cont 4-33x5 4 |Met-Gear..|Own....|PT.../Ther..|Cir-Spl..|Pist...|Zenith...] 1 |Vac...|Own. Cent. .|1600] 33 |Kis..../Eis.....]...... 
Clydesdale........... 20] 1 |136 |34x5p |34x5p% |Cont....|4-32x5 4 |Met-Gear..j/Own....|PT...|Ther..|Cir-Spl..|Pist.../Zenith..| 1 |Vac...j)Own....|/Cent../1570| 40 |Eis....jEis.....]...... 
eee 42) 14 1146 |36x34* |36x6* |Cont..../4-33x5\ | 4 |Met-Gear..;Own....|/PT...|Ther..|Cir-Spl..|Pist.../Zenith..| 1 |Gra..|/Own....|Cent..|1200} 18 |Eis.. .|Bosch..]...... 
Clydesdale......... 65X| 24 |163 |36x4 |36x4d* |Cont....|4-44x5} | 4 |Met-Gear..|Own..../PT...|Pump.|Cir-Spl..|Pist...|Zenith..| 1} |Gra...]Own....|Cent..|1370) 17 |Eis....|Bosch..]...... 
Clydesdale........... 90| 34 |170 |36x5 [40x5dj |Cont....|4-44x54 | 2 |Met-Gear..j)Own....)/PT...|Pump./Cir-§ as Pist...|Zenith...| 14 |Gra...J/Own....|/Cent../1400} 16 |Eis....|Bosch. . |S&O 
Clydesdale........ 120B) 5 |176 |36x6 |40x6d™ |Cont....|4—43x6 2 |Met-Gear..|Own....|PT...|Pump.|Hol-Crk.|Gear. .|Stromb..| 14 |Vac...|Own Cent..|1400| 14 |West...|Bosch. . |S&0O. 
: U t . lated 
TRUCK ABBREVIATIONS Gor—Gordon Radiator Co. Schebl—Wheeler-Schebler Car- Opt—Optional 
Tires: Har—Harrison Radiator Corp. _buretor Co. West—Westinghouse Electric & 
C—Cushion pay need aialiiatie. ae Strom b—Stromberg Motor Devices Mfg. Co. 
_1 siv—Livingston Radiator Corp. 0. ni 
D—Dual M P Co.—Motor Products Co. Tillot—Tillotson Mfg. Co. lagattion Make: 


At-K—Atwater-Kent Mfg. Co. 
Bend—Bendix 
Berlg—Berling 
Comn—Conneeticut Telephone & 
Electric Co. 
—K W Ignition Co, 
Splitd—Splitdorf 
Ignition Type: 
C-C—Closed Circuit 
C-D—Closed Circuit Double Point 
D-P—Double Point 
O-C—Open Circuit 
4 one Point and Closed 


Ss &'0- "O—single Point and Open 


S-Po Single Point 

Cluteh Make: 

: & B—Borg & Beck Co. 
B-L—Brown-Lipe 

Cov—Covert Gear Co. 

Det—Detlaff Co. 

Dt—Detroit Gear and Machinery Co. 

Dodge—Dodge Bros. 

Ful—Fuller & Sons Mfg. Co. 

“aor (Merchant & 
Evans Co. 

Woot -Sewhiiibes Machine Co. 

“s& E—Merchant & Evans Co. 

Twin—Twin Dise Clutch Co. 

Uni—Universal 


ee ae Oe 

















































































































Specifications AUTOMOTIVE INDUSTRIES 351 
THE AUTOMOBILE 
A I k 
fi ‘| CLUTCH TRANSMISSION SPRINGS BRAKES STEERING | WHEELS 
GEARSET UNIVERSAL AXLES 
JOINTS sis ° 
& | & ” 3 Make and Model 
° ele g _ 3 3 3 
4 /3/3 lg |#| 2 Fie |e 3 
P ; 8 ital . = 2 lose ls] 4 |. 2] 2 13/2. 5 : 
. Sle) alel ¢ lal ea] F) eleHElE] 2 | Ela] 5) e [eelgel a eli 
; = re = = 3 mal = B ro | ola) & ik bh 4 n w n= | ae = l= ia 
a Det..... D-M....|Cotta...|Ind...|Sep-Un..] 4 |Blood.|Met....]......+- Tim..| 7.75|Sp..|Sp..|Worm...|..... eee cefvancedcabigeccces Ross..|....-- Smith...|....|P-S.|Acason.............. H 
Det..... D-M....|Cotta...|Ind...|Sep-Un..| 4 |Blood.|Met....].......- Tim...] 8.75|Sp..|Sp..|Worm...].....{--++-].++2+2--]o.ceee. Ross..|...... Smith...]....|P-S.|Acason............... L 
Se eS SG...|Sep-Un..| 3 |Spi...|Met....|Tim....|Tim..].7.00|Sp..|Sp..|Worm.. .|E... |4E...|IntR-W. |IntR-W. |Roas..|S&N../Sch..... at TAG OD ccacacceceaciGen Cc 
Ful... .. D-M....|Ful..... SG...|Sep-Un..| 4 |Spi.../Met....|Tim..../Tim...| 7.75|Sp..|/Sp..|/Worm.. .|}E... |2E...)IntR-W.}........ Ross..|S&N../Sch..... Art. |P-§.|Ace........cccccveds A 
B&B....|Pin....- Cotta...|CM...]Un-WE..| 3 |Blood.|Met..../Tim..... Tim...| 6.25|Sp..|Sp..|Worm...|E... |4E...|Int..... Int.....|Ross..|S&N..|Bimel...|....|P-S.|Aeme..............-. G 
B&B....|Pla..... Cotta...|CM...|Un-WE..| 3 |Blood.|Met....|Tim..../Tim...| 7.20|Sp..|Sp..|Worm.. .|$E...|}4E...|Int..... Int.....|Ross..|S&N..|Bimel...|Art.|P-S.|Aeme................ B 
B&B....|Pla..... Cotta...|CM...|Un-WE..| 3 |Blood.|Met..../Tim..../Tim...| 8.75|Sp..|Sp..|Worm...|E... |4E...|Int..... Int.....|Ross..|S&N..|Bimel...|Art.|P-S.|Acme................ F 
BAD. ..c1PiMs ose. Cotta...|CM...|UN-WE.| 4 |Blood.|Met..../Tim....|Tim...} 9.25)Sp..|Sp..|Worm.. .|3E... |E.../Int..... ee Ross. . |S&N ..|Bimel...|Art.|P-S.|Aeme................ A 
B&D... iio ce Cotta...|CM...|Un-WE..| 4 |Blood.|Met....|Tim..../Tim...} 6.00|Sp..|Sp..|Worm.. .|3E... |3E.../Int.....]Int..... Ross. .|S&N..|/Bimel...|Art.|P-S.jAcme............... AC 
! B&D... {Pits Cotta...|CM...|Sep-Un..| 4 |Blood.|Met..../Tim..../Tim.../10.33|RR.|Sp..|Worm.. .|3E... |3E...|Int..... Int..... oss..|S&N..|Bimel...|Art.|P-S. oe ida dciscae sees 
B&B....|Pla..... Cotta...|CM...|Sep-Un..| 4 |Blood.|Met....|Tim....|Tim...|11.66|/RR.|Sp..|Worm.. ./SE... |3E...|Int..... a Ross..|S&N..|Smith...|C-S./P-S.|Aeme................ 
) War....|D-M..../War....|SG...j/Un-WE..| 3 |...... Fab..... TN cnae Eat...| 5.12/Sp..|Sp../S-B..... FE... |4E...|Int..... ee ac...|S&N..|Bimel.../Art.|P-S ~ Multi-Truck. . .20 
Db ee D-M....|Cotta...|CM...|Un-WE..| 4 |Arvac.|/Met....|Sav..... Tho...] 8.66|Sp..|Sp..|Worm.. .|3E...}4E...]......6-}. 00.0... we Indes. . .|P-S.|P-S.|American............ 
ee D-M....|Cotta...|CM...|Sep-Un..{ 4 |Arvac.|Met....|Sav..... Wis...|10.00/Sp..|Sp..|Worm.. ./3E... |4E...|Int..... as Lav... |/W&S. .|Indes. . .|P-S.|P-S.|American............ 40 
Det.<.>. D-M....|Cotta...]CM...|Sep-Un..| 4 |Arvac.|Met....|Sav..... Tho...|10.00|Sp..|Sp..|Worm.. .|3E... }4E...|Int..... Se oss. .| W&S../Indes. ..|P-S.|P-S.|American............ 50 
} | D-M....|Ful..... SG.../Un-WE..| 3 |Spi...|/Met....|Shu..... Tim...|.7.25|/RR.|Sp..|Worm.. .|3E.. . |3E...|IntR-W. |IntRW-. |Ross. . |S&N..|StM. .|P-S.|Armleder............ 20 
; eee D-M....|Ful..... 8 Un-WE..| 4 |Spi...|Met....|Tim....|Tim...| 9.25|RR.|Sp..|Worm.. ./}E... |2E.. .|IntR-W.|IntR-W. |Ross. .|S&N../StM ..|P-S.|Armleder.......... HW 
» |, | OS) A) So ae SG Un-WE..| 4 |Spi...|Met..../Tim....|Tim...|10.33/RR.|Sp..|Worm E... }5E...|IntR-W. |IntR-W. |Ross..|S&N../SM..... -..-|R-§.|Armleder.......... KW 
| eee | a: ae §G...|Un-WE..| 3 |Hart../Met....|........ Wis...| 7.25|Sp..|Sp../Worm.. .|4E.. . |3E.. ./IntR-W. |IntR-W. |Ross..|S&N..|Smith...|Iron|/R-S.|Ateo.............2... 
ae D-M....|Ful..... Sep-Un..| 4 |Hart..|Met She..... Wis...| 8.67|Sp..|Sp..|Worm.. .|SE... |3E.. .|IntR-W. |IntR-W.|R S&N..|Smith...|Iron}P-S.|Ateo.............000- 
B&B....|Pis..... 7 Se eae) re SF. aids Piseesedelnna«eees ee RR re .-|Worm E... |3E.../ExtR-W.|Dr...... i | ee &O Ast. IPRS Thles. i... .ccacccdé MD 
Ful..... D-M....|Ful..... 8G.) |tin-WE.| 3 |Spic!:|Met 2222 \fim- 2 °./Tim...1°7:75|Sp..|Sp..|Worm.. . HE... E...|Int..... eee Ross..|S&N..|Arch....|Art.|P-S.|Atterbury.......... 20R 
B-L..... D-M....|B&L....1SG...|/Un-WE..| 4 |Spi...|/Met..../Tim..../Tim...| 9.25/Sp..|Sp../Worm | a eee nt. 2.0. Gem. .|W&S..|Arch ‘Art.|P-S.|Atterbury.......... 7CX 
; Se 7 eed | eee SG...|/Un-WE..| 4 |Spi...|/Met....|Tim..../Tim...]10.33|Sp..|Sp../Worm FE... /$E...|Int..... RS: os Gem. .|W&S..|Arch Art.|P-S.|Atterbury.......... 7DX 
B-b..<<- D-M....|B-L..... SG....|Sep-Un..| 4 |Spi...|/Met....|Tim..../Tim...|11.60)RR.|Sp../Worm a eee RS asad em..|W&S.. |Stan C-S.|P-S.|Atterbury........... 8 
Own Pla..... Own....|SG...|Sep-Un..| 3 |Spi...|Met....|Own..../Own..| 8.30/Sp..|Sp../B-S..... E... |Pl. .. |ExtR-W.|IntR-W.|Ross..|S&N..|........ Art.|P-S.|Autocar........ ae 
Own L are Own..../SG...|Sep-Un..] 4 |....-- Met....|Own....|Own..| 6.43/Sp..|Sp../B-S..... E.. . |3E...|IntR-W. |IntR-W. |Ross..|S&N..|........ Art. |P-S.|Autocar............ 27H 
* Own....|Pla..... Own....|SG...|Sep-Un..} 4 |Spi...|Met....|Own..../Own..| 8.70|Sp..|Sp..|B-S..... E... |4E...|IntR-W. |IntR-W. |Ross..|S&N..|........ Art.|P-S.|Autocar............ 
is BL... D-M....)|B-L..... SG...|Un-WE..| 3 |M&E.|Met....|Tim..../Tim 7.00|RR.|Sp..|Worm.... |JE... |3E...|Int..... Int.. oss... |S&N ..|StM Art.|R-S.|Available. ........ H1% 
a ee |D-M....|B-L..... SG...|Sep-Un..| 4 |M&E.|Met..../Tim....|Tim...} 8.50/RR.|Sp../Worm.. . . eB... fint..... eR a Ross..|S&N../StM Art.|R-S.|Available. ........ H2 
| | ae D-M....|B-L..... SG... |Sep-Un 4 |M&E.|Met....|Tim....|Tim...|10.33/RR.|Sp..|Worm.. .|3E... |4E...|Int..... ae Ross. . |S&N..|StM Art.|R-S.|Available. ........ H3% 
B-L..... D-M....|B-L..... SG...|Sep-Un..| 4 |M&E.|Met..../Tim....|Tim...|11.66/RR.|Sp..|Worm.. .|4E...|3E...|Int..... ee oss..|S&N..|Smith...|C-S./R-S.|Available. .......... 
Own | el Seale cme Geet ORR RORY tare) comma RS Lee ae as PEN waa «Po cdcd ease sisavedcedle vaguete Ss Sree PMD PRN is ccccccccesdaeas 
Fels... D-M....|Ful..... SG... |Un-WE..|..... Uni...|Met....|Shu..... A ae Sp..|Sp../Int..... es OR ie v...|S&N..|Own..../Art.|P-S.|Belmont............. D 
> i D-M....|Ful..... SG...]Un-WE..| 3 |Arvac.|Met..../Shu..... Tor...| 7.00|Sp..|Sp..jInt..... E.. . |$E.. .|ExtR-W.|IntR-W. |Ross. . |S&N. . |Sch Art. |P-S.|Bessemer............ 
‘ B&B , B-L..... SG... |Sep-Un..} 3 |Arvac.|/Met....|Shu..... Tor...| 8.00/RR.|Sp..jInt..... E... |4E.. .|ExtR-W.|IntR-W. |Ross..|S&N..|Sch..... Art.|P-S.|Bessemer........... H2 
> B&B....|Pla..... |S See SG...|Sep-Un..| 4 |Arvac.|Met..../Shu..... Tor...| 8.00|/RR.|Sp..|Int..... EF... |3E.. ./ExtR-W. — Ross..|S&N..|Sch..... Art.|P-S.|Bessemer............ J2 
4 B&B....|Pla..... B-L..... SG...|Sep-Un..| 4 |Spi...|/Met....|Shu..... Tor...|10.25|RR.|Sp..|Int..... E... |}$E.. .|ExtR-W.|Dr...... Ross. . |S&N..|Smith...|C-S.|/P-S.|Bessemer........... K2 
1 D-M....|Own....|SG...|Sep-Un..| 6 |Spi...|Met..../Own..../Own..| 7.50/Sp../Sp..|Worm...|3E...|4E.../Ext..... Tat cad Ross. .|S&N..|Smith...|C-S./R-S.|Big Four............. 
C. B-L..... D-M....|B-L..... 8G Un-WE..| 3 {Spi OR: . . CEES < sc BE M<cRexeas RR.|Sp..|Worm E... |4E.. . | [&ER-W|T&ER-W| Ross. .|W&W.|Smith...|C-S.|R-S.|Brinton........... F214 
C War D-M....|/War....{f Un-WE..| 3 |Spi...|Met....|Col..... Col...| 5.85/Sp..|Sp..|S-B..... EF... }§E.../Ext..... ee Sn el ee Art.|P-S.|Brockway............ 
C | eee D-M....|B-L..... SG.../Un-WE..| 3 |Spi...|/Met....|'Tim Tim...| 6.50)RR.|Sp..|Worm | Oe eae See em..|W&W.)........ Art.|P-S.|Brockway........... SK 
C B-L..... 05" eel Bae SG...|Sep-Un..| 4 {Spi Met..../Tim Tim...| 7.75|RR./Sp..|Worm E... |$E...|Int..... ae Gem../W&W.|........ Art.|P-S.|Brockway........... KS 
C B-L..... D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...)/Met..../Tim Tim...| 8.75|RR.|Sp..|Worm E... |3E...|Int..... i caes Gem. .|W&W.|Smith.. .|C-S./P-S.|Brockway........... R4 
C i eee D-M....[B-b..... SG...|Sep-Un..}| 4 |Spi...|Met..../Tim Tim...|10.25|RR.|Sp..|Worm.. .|3E... |3E...|Int..... a em..|W&W.|Smith...|C-S.|P-S.|Brockway........... T4 
ee ae Pla,..../B-L.....]8G.../Un-WE..| 3 art..|Met....|Shu...../Wis...| 7.25/Sp..|Sp../Worm.. ./3E... |3E.. —- IntR-W.|Ross..|W&W.|Jones. . . |Art.|R-S. InpeEe. cn .ccdcooul 
B&B....|Pla..... B-L..... SG.../Un-WE..| 4 |Hart..|Met....|Shu..... Fat...| 7.25|/Sp..|Sp../Worm.. .|3E...|3E...|Int..... mae... Ross. .|W&W.|Jones. .. |Art. |R-S.|Bridgeport............ B 
B&B... Pils .0: oe § Sep-Un..| 4 |Hart..|Met....|Shu..... Fat...|10.25|RR.|Sp../Worm.. .|3E... |4E.. Tat RW. mth. Ross..|W&W.}.......- Art. |R-S.|Bridgeport....... sice.G 
Twin....[Ple....0. Own..../SG...|Un-WE..| 3 |Spi...|Met..../Tor..... 10 Cay OEE Sp..|Sp..|I-G..... EMBL) “0 ROPE! Sree at acs.Bigececes soaps PRG wate --JI 
C Own Cone..../Own....|SG...|Un-WE..| 3 |Own..|Met..../Own....|Cen...| 5.50|Sp../TT. |S-B..... E.. . }4E... /ExtR-W.|IntR-W. |Own. .|Plan. .|Hayes...|Art.|P-S.|Chevrolet............ 
Bodies D-M....|B-L..... SG...|/Un-WE..|..... Pet...|Met..../Tim....|Tim...} 7.00/Sp..|Sp../Worm.. .|E... |4E...|IntR-W. |IntR-W. |Gem../W&W.|Opt..... .-+-|R-S.|Chieago........... c1% 
oaee B-L.....|D-M....|B-L.....|SG...|Un-WE..| 4 |Pet...|Met....|Tim..../Tim...} 8.25/Sp../Sp..|Worm.. .|3E.. . |4E.. .|IntR-W.|IntR-W.|Gem..|W&W.|Opt.....|..../R-S./Chicago...........€2 
pevas B-L.....|D-M....|B-L.....|SG...|Sep-Un..| 4 |Pet...|Met..../Tim..../Tim...|10.33|Sp..|Sp../Worm.. ./E... |3E...|IntR-W.|IntR-W.|Gem..|......|Opt.....]....|R-S.|Chiecago...........€34% 
Porc B-L.....|D-M....|B-L.....|SG...|Sep-Un..| 4 |Pet...|Met....|Tim....|Tim...|13.66|/Sp../Sp..|Worm.. ./4E... |3E.. ./IntR-W. |IntR-W.|Gem..|W&W.|Opt.....|..../R-S.|Chieago.............D5 
sce 7) 8 idecte, ou eeeee ual Mun..../SG Un-WE..| 3 |Hart..|Met..../Tor.....|Tor...].....|Sp../Sp..|I-G...../#E...|#E...]........1........]R0@8..|......|Roy Art. |P-S.|Climer.........ccecee 
pas B-L.....|D-M....|B-L.....|8G Un-WE..|.....|Spi...|Met..../Tim Tim...| 5.00/RR./Sp../Worm E... |4E... |IntR-W. |IntR-W.|Ross..|S&N../Smith.../Art.|P-S.|Clydesdale...........18 
heaw B-L.....|D-M....|B-L.....|SG...|Un-WE..|.....|Spi...|Met....]........].....-] 6.20/RR.|Sp..|Worm.../#E... |4E.../IntR-W. |IntR-W.|Ross..|/S&N..|........|Art.|P-S.|Clydesdale...........20 
“> B-L.....|D-M....|B-L.....|SG...|Un-WE..| 3 |Spi...|Met..../Tim Tim...} 7.00/RR.|Sp..|Worm.. .|3E... |4E.. .|IntR-W. |IntR-W. |Ross..|S&N..|........|Art.|P-S.|Clydesdale...........42 
re ae D-M....|B-L..... BG... .poepeUn:.| 4 pie lessee. Tim Tim...| 8.50)RR.|Sp..|Worm FE... |3E...|IntR-W.|IntR-W. |Ross..|S&N..|Smith...|C-S.|P-S.|Clydesdale. ........ 65X 
cO. eee D-M....|B-L..... SG... |Sep-Un 4 Spi Met... .|Tim Tim...|10.33|RR.|Sp..|Worm.. .|3E... |$E.. .|IntR-W.|IntR-W . |Ross..|S&N../Smith. .. |C-S.|P-S.|Clydesdale........... 90 
&O. B-L..... D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...|Met..../Tim Tim.../11.66/RR.|Sp..|Worm.. .|4E... |4E.. .|IntR-W. |IntR-W. |Ross..|S&N..|/Smith...|C-S.|P-S.|Clydesdale. ....... 120B 
Pe 
War—wWarner Gear Co, Mech—Mechanics Machine Co. Propulsion and Torque Woh—wWohlrab Gear Co. 
Clutch Type: Nor—Norwalk Auto Parts Co. Taken by: eortae Gear Type: 
Con—Cone Pet—Peters Machine & Mfg. Co. R R—Radius Rods P & S—Bevel Pinion and Sector 
1)-O—Disk in Oil Spi—sSpicer Mfg. Corp. Sp—Springs Plan— Planetary 
1D-M—Dry Multiple Disk Therm—tThermoid Rubber Co. T A—Torque Arm x N—Screw and Nut 
Pla—Plate (with multiplying levers) Uni—(Detroit) Universal Products T T—Torque Tube S—Worm and Sector 
Gearset Make: U M Co.—Universal Machine Co, peeat a TyRe: donee Ww & Werte and Wheel 
3-1,—Brown-Lipe 2 . -S—Bevel-spur (double reduction Wheels 
Chev—-Onerseies Water On Caereneny, Seas. Sys B-S & Ch—Bevel-spur (double re- © Areh——Archibald Wheel Co. 
Cov—Covert Gear Co. Met—Metal duction) and Chain A-W— Auto-Wheel 
Dt—Detroit Gear & Machinery Co. Ch—Chain Day—Dayton Automotive Wheel Co. 
Dodge—Dodge Bros. Front and Rear Axle Make: I-G—Internal Gear Dom—Dominion Wheel Co. 
Dur—Durston Gear Corp Cen—Central Products Co. S-B—Spiral Bevel E & O—E£berly & Orris Mfg. Co. 
Ful Fuller & Sons Mfg. Co. Col—Columbia Axle Co. St B—Straight Bevel Hoop—Hoopes Bros. & Darlington 
G-L—Grant-Lees Gear Dodge—Dodge Brothers Front and Rear Springs Imp W Co.—Imperial Wheel Co, 
Mech—Mechanics Machine Co. Dun—Dunkirk Axle Corp. ype: Indes—Indestructible Wheel Co. 
Mun—Muncie Gear Works tat—Eaton (Standard Parts Co.) El—Eliiptic Med—Medwav Sales Corp. 
War—wWarner Gear Co. Emp—Enmpire % EK—Half Elliptic Co.—Motor Wheel Corp. 
Gearset Type: I-W—Iron Mountain Co. 4 E—Quarter Elliptic Mut—Mutual Wheel Co. 
C M—Constant Mesh pis sa Motor Works | Ee dn Cantilever Rovth— vera Wheel Co. 
= pt—Optional — orm »t—Optiona 
Tnd-—Individual Jaw Clutches Med—Medway Sales Corp. 1%, T—Transverse Half Pilliptic Prud—Prudden 
S G—Sliding Gear ™Mid—Midwest Wheel & Axle Co. Brake Type and Location: Roy—Royer Wheel Co. 
a] Rus—Russel Motor Axle Co. Dr—Driveshaft San F—San Francisco Wheel Co. 
Jearset Location: Sal—Salisbury Axle Co FExt—External St M—Saint Marys 
Sep Un—Separate Unit Sav—Savage Int—Internal Seh—Schwarz Wheel Co. 
Un Ww F—Unit with Engine She—Sheldon Axle x _Sestos Co. ¥ & E—Internal & External Smith—Smith & Co. 
0. Un W J—Unit with Jackshaft Shu—Shuler Axle Mfz. Co. R & F—Rear and Front Wheels Stan—Standard Wheel Co. 





Universal Joint Make: 

BR _Co.—Bearings Co. of America 
Blood—Blood Brothers Machine Co. 
East—faston Machine Co. 
Hart—Hartiord Automotive Parts 


M & E—Merchant & Fivans Co. 


S-P—Standard Parts bo. 
Th o—Thomson Press Co. 
Tim—Timkin-Detroit Axle Co. 
Tor—Torbensen Axle Co. 
Wnl—Vulean Motor Axle Corp. 
Wal—wWalker Axle Co. 
Wis—Wisconsin Gear & Axle Co. 


R W—Rear Wheels 

Steering Gear Make: 
HNit—Ditweiler ie. Co, 

Dod ge—Dodge ag 
Gem—Gemmer Mfg. 

Vac—Jacox (Saginaw Woutiate Co.) 
Lav—tLavine Gear Co. 


Wrame Material: 
P S—Pressed Steel 
R S—Rolled Section 























































































































































































































352 AUTOMOTIVE INDUSTRIES February 16, 1922 
THE AUTOMOBILE 
Specifications of Ameri 
TIRE SIZE ENGINE ELECTRICAL SYSTEM 
Ps OILING FUEL SYSTEM GOVERNOR | SPEED 
3 * ; g | SYSTEM a wea 
Make and Model > = He 3 £ ° ° 3 es al = § & 
ale/ eg] 4 o lai oS iS | & =) tm 
a) £ Z sz 138 3 5 5 | 5 g 2 |s#| 3 sie) 2 12 15 
S/a)2)2]s |4b] de as /ael2] 2 [42/25 GG] 4 | GEE Elda /d 
cis Ss 5 ci ss 4 E ~ ws 2 4 = im ~?| 3 - oa.| 5% a4 ‘ 
e|F/ & | 2 | = | 2a le Se | ae lec|e |] © |Se| d= fou) & | = | & ledles § | 5: ut 
Collier . .23]3-14/129 |34x44p |34x44p |Cont....|4-33x5 4 |Met-Gear..|Long....|Fin...|Pump.|Cir-Spl. .|Pist...|Zenith...] 1 |Vac...|........J...0-]. | ec cE RMMee aig ERIS s'e, «Diaries 
 SEeeeeeaees 1811 [132 [34x4- 134x5- Cont....|4-33x5 | 4 |Met-Gear..|Long.... .|Fin.. .|Pump.|Cir-Spl..|Pist...|Zenith..| 1 [Vac...|Mon....|Suc...]....]....] Eis... .|His....}-C... 
Se 19| 13 1144 |36x4 |36x6 |Cont....|4-34x5 | 4 |Met-Gear..|Long....|Fin. ..|Pump.|Cir-Spl. .|Pist...|Zenith...] 1 |Vac...|Mon..../Suc...|....].... Kis... .|His....|C-C... 
‘Collier. ...........-. 22| 2 |165 |36x4 |36x4d |Cont....|4-44x54 | 4 |Met-Gear..|Long...../Fin. ../Pump.|Cir-Spl... |Pist...|Zenith...| 1 Vac...|Pier.....|Suc...]....]....|Eis....|Eis,...|C-C... 
Columbia............ G} 2 |148 |36x4 /36x7_—« | Hink.. . .|4-4x5} 4 |Met-Gear. |Long....|Fin.. .|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Vac...|Hink.. ..|Cent..|1200} 14 | West...|Dixie...|...... 
Commerce.......... T| 3 |127 |34x44p |34x44p |Cont....|4-33x5 4 |Met-Gear..|Long....|Fin...|Ther. .|Cir-Spl..|Pist...|Zenith...] 1 |Vac...]........J-.+++- 2200} 40 |Bijur...|Fis....}...... 
-Commerce 12] 13 130 |35x5* |35x5* |Cont..../4-33x5 3 |Met-Gear..|Long....|Fin...|Ther. .|Cir-Spl..|Pist.. .|Zenith Se |. RS ee ee 2200) 40 |Bijur...|His....)...... 
~Commerce .16] 2. |137 |35x5p |36x6p |Cont..../4-33x5 4 |Met-Gear..|Long....|Fin...|Ther. .|Cir-Spl. .|Pist...|Zenith...| 1 |Vac...]........J-.--+: 2200| 30 | Bigur...|Eis. . 
Commerce........... 18| 24 1149 |36x6p |38x7p |Cont....|4-43x5$ | 4 |Met.Gear..|Long... .|Fin. . .|Pump.|Cir-Spl. .|Pist...|Zenith...| 12 |Vac...)........].++++- WR |. RR: SR 
Cook... ... 51] 25 |..../36x6p |40x8p |Her..... 4-415} | 4 |Met-Gear..|Chic....|Fin... Pump.|Hol-Crk.|Gear..|........ re Baa ec 2000) 35 | West ..|Splitd..}...... 
Corbitt........... H-22} 1 [130 [34x34 |34x4 |Cont....|4-33x5 4 |Met-Gear. |McCo...|Fin...|Ther. .|Cir-Spl..|Gear..|Stromb..| 1 |Vac...|Simp....|Cent..|....| 18 |Bijur...)Eis....]...... 
Corbitt. _.E-22| 14 |144 |34x3} |34x5  |Cont.... |4-33x5 4 |Met-Gear. |McCo...|PT.. .|Ther..|Cir-Spl..|Gear..|Stromb..| 1. |Vac...|Simp....|Cent..|1200} 18 |Bijur.../Bis....|...... 
| eee C-22| 2 |148 |36x3$ |36x7 |Cont.... }4-44x5} 4 |Met-Gear..|McCo...|Fin...]Pump.|Cir-Spl. . Pist...|Stromb..| 1} |Vac...|Simp....|Cent..}....| 16 ae: “Se ee 
Corbitt............ B-22| 2} |152 |36x4 |36x7  |Cont....|4-44x5} 4 Met-Gear..|McCo...|Fin. ..|Pump. Cir-Spl. .|Pist...|Stromb..} 1 Vac...|Simp..../Cent..}....} 16 |Eis....|/Bis....}...... 
| SSaae R-22| 3. |158 136x4 |36x8 |Cont....|444x54 | 2 |Met-Gear..|McCo....|Fin. . .|Pump.|Cir-Spl. .|Pist...|Stromb..| 1} |Vac...|Pier.....|Cent..|....] 15 |Eis....|Bis....|...... 
Sabi... ......004- A-22|34-4/178 |36x5  |36x10 |Cont....|4-4}x5} 2 |Met-Gear..|McCo...|Fin...|Pump.|Cir-Spl. .|Pist.. .|Stromb..} 14 |Vac. ..|Pier. oS eS: ee ee eee 
ae AA-22| 5 1/178 |/36x6  |40x6d |Cont....|/4-42x6 2 |Met-Gear.|McCo...|Fin...|Pump.|Hol-Crk.|Gear. .|Stromb..| 1} |Vac...|Cont Cent..} 950] 12 | Eis....jEis....]...... 
Day-Elder............ A| 1 |128 |35x5p |35x5p |Cont....|4-32x5 | 4 |Met-Gear..|Bush....|Fin. . ./Ther. .|Cir-Spl. . | Pist.. .|Zenith... ig). Ne eeeacee acne 1800} 30 | Eis....|Eis....|C-D.. 
Day-Elder............B]14-2/144 |34x34 |34x5  |Cont....|4-33x5 4 |Met-Gear. |Bush....|Fin...|Ther..|Cir-Spl.. |Pist...|Zenith...| 14 |Gra...)........].--+-. 1385] 15 | Kis....|Bis....|C-D.. 
Day-Elder............ D|2-23/144 |36x4 |36x7 |Cont..../4-44x54 4 |Met-Gear. |Bush....|Fin...|Pump.|Cir-Spl. .|Pist...|Zenith...| 1 Gra...|Mon Suc...|1140) 14 | Eis....|Eis....j/C-D.. 
Day-Elder............C}24-3)150 |36x4  |36x7 |Buda. . . /}4-44x54 4 |Met-Cear .[Bush....|Fin...|Pump.|Hol-Crk.|Gear. .|Zenith...| 1 Gra...]Mon....|Suc...}1140} 14 | Bis....)Eis..../C-D.. 
Day-Elder............ F/3}-4/165 |36x5  |36x5d |Cont....|4-4}x54 2 |Met-Gear..|Bush....|Fin...|Pump.|Cir-Spl. .|Gear..|Zenith...| 1 Gra...|Mon..../Sue...}1150} 12 | Bis... .|Eis....|C-D.. 
Day-Elder............ E| 5-6/162 |36x5 |40x6d |Buda.. .|4-43x6 4 |Met-Gear.|Bush....|Fin. ..|Pump.|Hol-Crk.|Gear..|Zenith...] 14 |Gra...|Mon Suc...} 860} 10 | Bis....)Eis....|C-D.. 
Dearborn............ E} 1 |132 |35x5p |35x5p |Buda...|4-3%x54 4 |N-M-G... |Chic....|Fin.. .|Pump.|Hol-Crk.|Gear. .|Stromb..| 1 1 NAS PRE (EPEAT: 3500} 45 | West.../Conn.../C-C... 
F . Buda. . . |4-33x53 4 |Met-Gear..|Chic....|Fin...|Ther..|Cir-Spl. . ee a Oe ae eee Grrr 2600) 28 | West...]....... OL... 
Buda. . . |4-32x5} 4 |Met-Gear. |Chir...|Fin...|Ther. .|Cir-Sp!..|Gear..|Stromb..] 1 |Vac...|........]-+++-- 2600} 223] West...|Bosch..}...... 
High... .|4-33x5 4 |Met-Gear..|Perf....|Cel...|Pump.|Hol-Crk.|Gear. .|Stromb.. | 2 Bo Beers Wenner 2600)....| Aut-L..|Eis....]...... 
High... .|4-33x5 4 |Met-Gear..|Perf....|Cel. ..|Pump.|Hol-Crk.|Gear. .|Stromb.. DE aR Ae ae OR | a ee 
High... .|4-33x5 4 |Met-Gear..|Perf..._|Cel...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 SE ee ere ee eee ee “eee eee 
Buda. . . |4-34x52 4 | Met-Gear..|Flex....|Cel...|Ther. .|Cir-Spl..|Gear. .| Zenith... pl TS a ee 2500|....|Bosch../Bosch..]...... 
Buda. . . |4-44x5. 4 |Met-Gear.|Flex....|Cel...|Pump.|Hol-Crk.|Gear. .|Zenith... GR Ee erie 1800|....|Bosch..|Bosch..|..... 
Buda. . . |4-43x54 4 |Met-Gear. |Flex....|Cel. ..|Pump.|Hol-Crk.|Gear..}Zenith...} 1% BRN ee 1200]... .|Bosch..|/Bosch..|...... 
Buda. . . |4-44x6 4 | Met-Cear__|Flex Cel. . .|Pump.|Hol-Crk.|Gear..|Zenith...| 14 |Vac...)........J...55- 1950|....|Bosch..|Bosch..}...... 
Cont... .|4-34x5 4 |Met-Gear..|Long....|Fin...|Ther..|Cir-Spl..}...... ee dt aa Ree larger 1900} 25 |Remy..jEis....|S-P.. 
Cont... .|4-33x5 * Met-Gear..|Long.... Fin, . .|Ther.. Cir-Spl.. ceeeee Stromb..| 1 ES SR ee 1600} 264 Remy. Eis....|S-P.. 
Cont... .|4-33x5 4 Met-Gear..|Long....|Fin. Ther... Cir-Spl.. ce ee Stromb..| 1. |Gra...|Mon....|Suc.. 1330) B26) .....0% Eis... .|S-P. 
Cont. ...|4-44x54 | 4 |Met-Gear..|Long....|Fin...|.....- Cir-Spl..|...... Stromb..| 1} |Gra...|Mon....|Suc...|1145] 27 ]....... Fis... .|S-P. 
Cont... .|}4-44x5} 4 me : i Cir-Spl..|...... Stromb..| 14 |Gra.../Dup..../Cent..|1090) 32 |....... Eis... .|S-P. 
Cont. ...|4-44x54 | 4 .|Cir-Spl..|...... Stromb .| 1} |Gra...]Dup. .../Cent..|1090] 32 }....... Fis. ...|S-P.. 
Buda. . . }4-3?x54 4 ‘|Hol-Crk.|Gear..}Zenith...| 1 |Vac...|Mon..../Suc...{1800)....]....... Splitd. .|S&O 
Buda. .|4-44x53 | 4 '|Hol-Crk.|Gear..|Zenith.. | 14 |Vac...|Mon....|Suc...}1850|....]....... Splitd. .|S&O 
Hink....|4-33x54 | 4 lHol-Crk.|Gear..|Stromb..| 1 |Vac...|Hink....|Cent. .|1425] 28 | Bosch. .|Bosch..}.... 
Hink... .|4-33x5} 4 ‘|Hol-Crk.|Gear..|Stromb..| 1. |Vac...|/Hink....|Cent. .}1425) 18 Bosch. .|Bosch. 
Hink....|4-4x54 | 4 Hol-Crk.|Gear..|Stromb..| 1} |Vac...|Hink....|Cent..|1425| 16 |Bosch..|Bosch..|...... 
Hink....|4-43x53 | 2 Hol-Crk.|Gear..|Stromb..| 14 |Vac...|Hink....|Cent. .|1250| 13 | Bosch. .|Bosch . 
Hink.. . .}4-44x54 ; '|Hol-Crk.|Gear. .|Stromb..| 1} |Vac...|Hink....|Cent. .|1250| 12 | Bosch. .|Bosch. 
nS..... 4-33x5 4 Cir-Spl..|Gear..|Zenith...| 14 |Gra...]........]--.+-+]. Si SSPE, RR SR Pee 
Own... .|4-3ix44 Cir-Spl. .|Gear..|Stewart..) 1 |Vac...|........]..-+++ 2000)....]NE....]NE..../8&C.. 
Own... .|4-44x54 | 4]..........|MeCo...|Cel. ..|Pump.]........ Gear. |Stromb..|...-|Vac...]Own....|Cent..|1190] 15 | West.../Bosch..|S-P. . 
Own....|4-44x5a | 4 40222°°°° 2] MeCo...[Cel...|Pump.|........ Sear..|Stromb..| 14 |Vac...|Own....|Cent..|1190| 15 ]....... Bosch. .|S-P... 
D-Lyc. .|4-34x5 | 4 Cir-Spl..)Pist...|Carter...| 1 |Vac...}........[-.0ee- 2100} 45 | Bosch. .|Conn...|C-C... 
Hink....}4-4x5} | 4 Cir-Spl..|Gear..|Stromb..| 14 |Gra...|........].--+- 2200| 35 | West. .|West...|C-D.. 
Buda. . . |4-44x5} Cir-Spl..|Gear..|Schebl...] 14 |Vac...;Dup..,..|Cent..]1400] 15 |.......|.....-. CL... 
34x5* |Gray-B../4-3ix5 | 4|..........|........|Cel...|Ther..|........ I si Be wcentivacysasaeeuneks EMO Ritivie cs Maianpachessess 
36x6 |Wis.....|4-43x53 | 2 |Hol-Crk.|Gear..|Stromb..| 1} |Gra...|Pier.....|Cent..|1350| 16 |NE....|/Vend...|S & C 
36x8* |Buda...|4-4ix5$ | 4 So) Rin... '|Hol-Crk.|Gear..|Zenith. .| 13 |Gra...|Pier.....|Cent. .|1300)....]West...]....... 0-C. 
34x6* |Wau....[4-3ix5t | 4 Co...|Fin... "ICir-Spl..|Gear..|Zenith. .| 1. |Vac...{Wau....|Cent. .|1250} 26 | Splitd. .|Dixie......... 
36x7* |Wau....|4-44x53 2 PED o ‘ICir-Spl..|Gear..|Zenith..| 13 |Gra...]Wau..../Cent..|1100) 21 Splitd. .|Dixie...]...... 
36x5d* |Wau....|4-44x6t | 5 |Met-Gear..|McCo. ‘| Fin. ..|Pump.|Hol-Crk.|Gear..|Zenith..| 1} |Vac...|Wau..../Cent..}1000) 17 Splitd..|Dixie...}.....- 
40x6d |Wau....|4-44x6} | 4 |Met-Gear..|McCo... Fin, ../Pamp.|Hol-Crk.|Gear..|Zenith...} 14 |Vac.../Wau Cent..|1000] 14 | Splitd. .| Dixie 
‘ Cont... .|4-33x5 4 Met-Gear..|Long....|Fin.../Ther..|Cir-Spl..]...... Rayfid..| 1 |Gra...]........[....65 eR Ree RR ieee 
36x6p |Cont..../4-3ix5 Met-Gear..|.......- Fin... .|Pump.|Hol-Crk.|Gear. .| Zenith 1 |Vac...]/Pharo...|Hyd. ./1450) 25 | Aut-L../Eis.... CC... 
; Cont....|4-44x5¢ | 4 |Met-Gear..|........ Fin... ||Pump.|Cir-Spl..|Gear..|Zenith...| 1} |Gra...|Pharo...|Hyd. ./1190] 15 | Aut-L../Bis. . . .|C-C. 
36x4d |Cont....|4-44x5} 4 \Met-Gear..|........ Fin. ..|Pump.|Cir-Spl..|Gear..|Zenith...} 14 |Gra...|Pharo. Hyd. .}1120| 13 | Aut-L..|/Eis....|C-C... 
36x5d |Cont....|4-44x5} : Met-Gear..|Long....|Fin...|Pump.|Cir-Spl..|Gear. .|Zenith 14 |Gra...|Pharo...|...... a) 3 ae Eis... .|S-P... 
40x6d |Cont....|4-43x6 Met-Gear..|Long....|Fin.. .|Pump.|Hol-Crk.|Gear..|Zenith...| 13 |Vac...|Pharo...|Hyd. ./1100) 12 | Aut-L Fis. . . .|S-P. 
32x44p |Own....|4-3ix4 7 Met-Clear..|Own....|Fin...|Ther..|Cir-Spl..|...... n.. i Ga Par ee .../Own.../O0-C... 
35x5p |H-S..... 4-34x5 4 Met-Gear..|Liv..... Cel. ..|Ther. .|Cir-Spl..|...... Carter...) 1 [GtE...,.. 0.600. ....{....] West...|Mag...}..-- 
‘ H-S. 4-23x5 Met-Gear..|G&O....|Cel. . .|Ther. .|Cir-Spl. .|Gear. .|Carter OS “OR ee eee STOR EO hab xcetrlicusass 
34x5p jOwn....|4-34x54 4 |Met-Gear..|McCo...|Fin...]...... Hol-Crk.|Gear..|Marvel..| 1} |Gra...|Own....|Cent..|1485) 25 |Remy..|Eis....|..-. 
’ Own... .|4-4x5} 4 |Met-Cear..|McCo...|Fin...|....-. Hol-Crk.|Gear..|/Marvel..| 1} |Gra...|Own....|Cent..]....].... Remy..|Eis....|...- 
40x5d |Own....|4-44x6 4 |Met-Gear..|MeCo...|Fin...|Pump.|Hol-Crk.|Gear..|Marvel..| 1% |Gra...)Own.... Cent. .|1250]....]Remy..|Eis....}... 
40x6d |Own....|4-44x6 | 4 |Met-Gear..|McCo...|Fin...]...... Hol-Crk.|Gear..|Marvel..| 1} |Gra.../Own....|Cent. .|1260] 15 |Remy..|Eis....|... 
35x5p |Wei.....|4-33x54 | 4 -.!"lRin. . .|Pump.|Hol-Crk.|Gear..|Schebl..| 14 |Gra...]........[--+++5 ....| 40 | Deleo. .|Deleo. .|C-C 
34x5p |Buda...|4-3ix54 | 4 ORs Ie ons id Bi (©, ae es eemoc 1800] 30 }.......}... ee 
36x4 |Buda...|4-32x54 | 4 |. Cir-Spl..|...... “ees 9d RS "= en (eee vas sfeeee| West... |Splitd..|... 
36x7  |Buda...|4~44x54 | 4]..........|........|Fim...(Cent..]........1...00. Stromb..|....|Gra...|Sim..... Cent. .|1085] 15 | West... |Splitd..|.....- 
36x5d |Buda.. .|4-443x6 2 ee eee eS eee ee tromb..|....|Gra...|Sim..... Cent. .|1144| 14 | West Ek eee 
AOxGd | Wis.... (4-49xBB 1 2]. ccc c [oosccceefess +s [OOMb.focrssseelansees Rayfid..|....|Gra...|Sim..... oe a eee Ve 
36x4 |Buda...|4-3ix5 | 4 Hol-Crk.|Gear..|Master..| 1. |Vac...|McCan..|Suc.. .|1050) 20 | Opt....|Bis....|D-P.. 
36x5  |Buda.. . |4-4x5} 4 ol-Crk.|Gear..|/Master..| 14 |Vac...|McCan..|Suc...| 980] 18 ]......-]....+-- D-P... 
36x7  |Buda...|4-44x53 | 4 Hol-Crk.|Gear..|Master..| 13 |Vac.../MeCan..|Suc...|1350) 15 |....... Eis. ...|D-P... 
40x5d |Buda. . . }4-44x6 4 Hol-Crk.|Gear..|Master..| 13 |Vac...|McCan..|Suc...]....| 12 |.......]-.ee0e- D-P. 
40x6d |Buda...|4-5}x6} | 4 Hol-Crk.|Gear..|Master..| 1} |Vac...|McCan..|Suc...|1200) 10.|.......|..+-.-- D-P.. 
36x8  |Buda...|4-44x5} | 4 Hol-Crk.|Gear..|Stromb..| 14 |Vac...|Mon. Suc.. .|1320] 15 |G&D...|Bosch../S &C. 
1 : 34x5p |Dodge. .|4-32x44 | 4 Cir-Spl..|Ecc...|Stewart..|....|Vac...]........Jeee0es veselece-(NB....[NB....|9 &D. 
Gramm-Pioneer...... 10| 1 {129 |33x5p |33x5p_ |Lye..... 4-34x5 4 00 oO Se UM cc) ssatesclvegees 2400) 50 | Aut-L..|Conn...|C-C... 
~Gramm-Pioneer...... 15] 14 |138 |36x34 |36x5 |Cont....|4-33x5 4 Ther. .|Cir-Spl..|Pist...|Stromb..| 1 |Gra...|........]-++++- 1600} 25 |NE....|NE....|C-C... 
a ee J-4| 1 |132 |34x5* |34x5* |Cont..../4-33x5 | --- a 2 ee eee © a pf ainidse's:p IRON als's'ecs 1200|....| Delco. .|Delco..|.....- 
Hahn.............. CD| 14 |155 |36x34* |36x5* |Cont....|4-44x5t |--- Pump.|Hol-Crk.|Gear..|........ 1} |Gra...|Pharo...|...... rs ee Oo See ee ee 
SS ae DE} 2 {158 |36x4* |36x7* |Cont....|4-44x5 vee .|Hol-Crk.|Gear..|........ 1} |Gra...|/Pharo...|...... 1400}....| Delco. .}.......J.---+> 
See EE| 24 {162 |36x4* |36x8* |Cont....|4-44x5 2 .|Hol-Crk.|Gear..|.......- 1} |Gra...|/Pharo...|...... 1400|....| Deloo. .j......-J----+ 
| A ere F| 34 |191 |36x5* 1|36x10* |Cont....|4-44x54 |--- .|Hol-Crk.|Gear..}........ 1} |Gra...|Pharo...|Cent..|/1400|....|Deloo..|.......|----+ 














For abbreviations, see pages 350 and 351. 
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THE AUTOMOBILE 
n | Trucks (Continued) 









































EM CLUTCH TRANSMISSION SPRINGS BRAKES STEERING | WHEELS 
GEARSET UNIVERSAL AXLES 
i—] 
se sig (|| 8 im 3 | Make and Model 
ela l= ela > itm ie 3 
_— oO a 
s |x 212 \d.8 |¢| & > | & lz.lz z 
2 5m 2 a by be Hel: a © 
: s s | e3| 3 ¢ 13 |sslF lel ¢ leis s | 32\3e| 4 é 
S/R) 2 )e) a lal] 2 |b |e lRuBsE] 2 (bla) 8 | 2 |2d}e) ad jel 
, ; bs ‘ -WE..|..... .|Met....|Sal..... Sal...| 5.50|Sp../Sp..|S-B..... E.. .|JE.. .|ExtR-W.|IntR-W.|Ross..|S&N..|Bimel.. .| Art. _.23 
> DoM. Puls. SG. UacWE.| “3° |Unt..:|Met..2./tim."./tim...| 7:50 Sp..|Sp..|Worm...|$E.../4B...[Ext.....|Int..... Ross. .|S&N_..|Bimel.. | Art 18 
Ful...../D-M....]Pul.....|8G...]Un-WE..|..... Uni...|Met....|Tim....|Tim...} 7.50|Sp..|Sp..|Worm.. .|$E.../4E...|Int.....|IInt.....|Ross..|S&N.-|Bimel.. -|Art 19 
, Ful..... D-M....|Ful.....]SG...|Un-WE..| 3 |Uni...|Met....|Tim....|Tim...]..... Sp..|Sp..|Worm...|4E...|}E.../Ext.....|Int..... Ross. . |S&N . .|Bimel "22 
M&E...|D-M Cotta. ..|CM...|Sep-Un..| 4 |Spi...|Met..../Shu..... Rus...| 9.45|Sp../Sp..|Int..... E.. .|}E.. .|ExtR-W.|IntR-W W&W. | Detroit... | Art 6 
y n-WE..| 3 |Spi...|Met..../Sal..... Sal...| 5.70/Sp..|Sp..|S-B..... E.. .|4E.. .|ExtR-W.|IntR-W.|Jac...|S&N..}........].... —_ 
DG&M..|Con..... DG&M..|SG.. .|Un-WE pi Se Se SEN P 
(ae A ee SG...|Un-WE..| 4 |Spi...|/Met....|Sal..... Tor...| 8.00|Sp..|Sp..|I-G..... ... FE... |ExtR-W.|IntR-W.|Jac.../S&N..|........ rt 12 
a D-M....|B-L..... SG... Un-WE 4 Spi Met. . Sal based Tor o.com. Sp. 1G ae E... E. Ext 5. Int. Jac. lea fo Art. 16 
- 2 Un-WE er: Ae or. ; .. (Sp. .|I-G..... a OF R- t-W. wae Ss] RES Art. 
Bab. — BL be SG Un-WE.| 4 |Own..|Fab.....\Tim....|Opt...| 7.00\Sp..|Sp..|....... E...|$E...|R-W....|R-W....|Woh..|S@N..].- 1... CS. 51 
Bibs 6.3 D-M....|B-L.....|SG...|Un-WE..| 3 |Hart..|Met....|She..... She...| 5.50|Sp..|Sp..|Worm...|}E.. ./}E...|IntR-W. |IntR-W.|Ross..|S&N..|Bimel.._| Art. H22 
B-L..... D-M B-L..... SG...|/Un-WE..| 3 |Hart _- _ ae a A He SP. Sp. \ _: 4 a ¢ eG ay yee — Arey 
ke = | oe SG. ln-WE Hart ‘.. ae She...| 8. p..|Sp. orm .. FE... IntR- ntR-W. ? imel.. . Y 
BL oe DM BL exes SC. ULWE : Hart Met. She..... She...| 8.75/Sp..|Sp..|Worm E.. .|4E.. .|IntR-W.|IntR-W.|Ross..|S&N..|/Bimel.. .| Art. 
EL....:. D-M B-L..... SG Un-WE 4 |Hart..|Met....|She..... She...} 8.75|Sp..|Sp..|/Worm E.. .|$E.. .|IntR-W.|IntR-W. |Ross..|S&N.. Bimel.. .|Art. 
B-L.....|D-M....|B-L.....|SG...|Un-WE..| 4 |Hart..|Met....|She..... She {11-75 Sp. Sp. Worm E... E... Intk-W. Intk-W. Rose.. SEN. (Smith... CS. 
Li eee D-M ae SG. ..|Sep-Un. 4 |Hart..|Met..../She..... She... |10. p../Sp../Worm. ... FE... | IntR-W. |IntR-W .|Ross.. ..|Smith... 3 
D.. ’ bi -WE..| ; " | eee She...] 6.50/Sp../Sp..|Worm.. .|#E...|#E...|IntR-W. |IntR-W.|Gem..|W&W.|Jones. . .|Art. 
‘2 Cov ae DM. ‘em $ CWE ; Hare: |Met lel ee She...| 8.75|Sp. Sp. Worm.. .|}E...|3E.. .|IntR-W.|IntR-W.|Gem..|W&W.|Jones. . .|Art. 
Ds. Cov.....|D-M....|Cov..... G...]Un-WE..| 4 |Hart..|Met....|Col..... She...| 8.66/Sp..|Sp..|Worm...|4E...|4E...|IntR-W.|IntR-W.|Gem..|W&W.|Jones.__|Art. 
es Cov D-M vee SG...|Un-WE..| 4 |Hart..|Met....|She..... She...}| 8.75|Sp../Sp..|Worm. E...|}E...|IntR-W.|IntR-W.|Gem..|W&W.|Jones. . . |Art. 
i; B-L...../D-M..../B-L.....|SG...|Un-WE..| 4 |Hart..|Met....|Col.....|She.. .|10.25|Sp..|Sp. .|Worm.. .|4E...|4E...|IntR-W. |IntR-W.|Gem..|W&W.|Jones. . . |Art. 
Ds. B-L..... D-M B-L..... SG... |Sep-Un 4 |Hart..|Met....|She..... She... 10.25|Sp..|Sp..|Worm E.. .|4E.. .|IntR-W. |IntR-W. Gem. W&W.| Jones. . .|Art. 
ee Ful..... D-M....|Ful.....|SG.. Un-WE.. 3 Hart...|Met. .. . [Tor veal Wis... a. Sp Worm E... E.. Int. .... Int... ... Dit.. Waw Own jar. 
Dons = — 6p -WE..|..... ve Ce: eere lig...) 7. .-|Sp..|Worm S| a lh ee it.. ; : 
eee rat DM Fel eae SG URWE. besis ot is... tier... Wis...| 9.60|Sp..|Sp..|Worm...|E...|#E...|Int.....|Int.___. Dit...|W&W.|Own. .. .|Art. 
tee B&B....|Pla G-L...../SG...|Un-WE..| 3 |Arvac.|Met....|Eat..... Eat...| 5.25/Sp..|Sp..|S-B E...|}E...|IntR-W. |IntR-W.|Own. .|W&W.|StM. ...|Art. 
eB B&BS Pla... +L.....1SG..:|Un-WE.. Arvac.|Met....|Col....:|Tor...| 7.00)Sp..|Sp..|I-G..... E.. . |}E.. .|ExtR-W.|IntRM-. |Own. .|W&W.|StM. ...|Art. 
B&B....|Pla..... G-L.....ISG. . .|Un 3 a . 
Ye B&B....|Pla..... G-L.....ISG.:-|Un-WE..| 3 |Arvac.|Met....|Col..... Tor...| 8.00/Sp..|Sp..|I-G..... mS, E.. ExtR-W IntR-W. Own. .|W&W.|StM. .. .|Art. 
BBR re Iie oe AM eH Ie HE Wat A BEN 
te i id LE.....186 .WE..J..... ‘ et....|She..... She...|..... .. . RE. x -W. ..|S& ACC. 
sees BL et DM....1eb..... SG. |UnWE.| 4 Spi ah. oe She..... “a eee RR.|Sp..|Worm...|}E.. .|4E...|IntR-W.|IntR-W .|Ross..|S&N..|Smith...|C-S. 
<0 Bis... D-M....|B-L S Un-WE 4 |Spi Met....|She..... She...} 8.75|}RR./Sp..|Worm E.. .|}E.. .|IntR-W.|IntR-W. |Ross. Smith...|C-S. 
so) | Me aN -M....|Ful.....|SG...|Un-WE Uni...|Met....|She..... Col...| 5.85|Sp..|Sp..|S-B. E.. .|4E.. . |ExtR-W.|IntR-W.|Ross..|S&N..|MWC.. .|Art. 
, oo DMR aa UnWE 3 U Met... .|Ti lark. | 6.83|Sp..|Sp. .|I-G E.. .|}E.. .|ExtDr...|ExrR-W.|Gem..|W&W.|MWC....| Art 
pee -M..../Ful..... 7 -WE { ae . . * ee ees ee -W. " . |Art. 
Poe Ful heeue DM Ful "184°" }UneWEL| 4 (Uni. |Met. (Tim. |” |Rus...|10:20|Sp..|Sp..|I-G..... E.. .|}E.. .|ExtDr...|ExtR-W.|Gem..|W&W.|MWC.. .| Art. 
tee Ful.....]D-M....|Ful...../8G.../Un-WE..| 4 |Uni...|Met....|S-P.....|Rus...| 9.45]Sp../Sp..11-G..... E.. .|E.. . |ExtDr... .|ExtR-W.|Gem. . |W&W.|Smith...|C-S 
z Own....|D-M....|War....|/SG.._|Sep-Un..} 4 |Uni...|Met.... SP ee Clark 10. 00/8P. Sp. LG ate E... E... ExtR-W IntR-W. Ross...|SEN..\Smith...|C-8. 
ses ‘ Met... .|S-P. r| : p..jSp..jI-G..... .../E.../ExtDr...|IntR-W. |Ross. . ..|Clark. .. Q 
0 Poe DOM Rw. SG. -|iin-Wii| 3 lArvac.|Met..~|Shu.... [Wis 8.2518p...Sp...|Worm...|}E....|HE.. Inth-W IntR-W . [Ross SEN... Bimel. -|art. 
0.. ’ SG I Met....|Shu..... W .66|Sp. .|Sp..|Worm ... FE... |IntR- ntR-W. . ..|Bimel. 
oe 3 Sr oe ge sd ann Met... (Tim... .|Own..| 6.20 Sp..|Sp..|Worm.. .|4E...|}E.. .|IntR-W. |IntR-W.|Gem..|W&W.|Sch..... Art 
See ese fee] ei | rm Rae Ye eee wae 
7 . Bey... [UmWE..[....leccess oo Lee . .. .|FE.. - -W. : Sch... 
n.d oe: i ef Sp..|Sp..|Worm...|4E.. .|$Ei. .|IntR-W.|IntR-W.|Gem..|W&W.|Smith... |C-S 
ae jD-M....|Cov.....|SG. p 4 |Sp' i i 
tees Co D-M Cov...../SG... |Sep-Un 4 |Spi...|Met..../Tim Tim.. .|11.66/Sp../Sp..|Worm. E.. .|3E...|IntR-W. |IntR-W.|Gem. .|W&W.|Smith...|C-C 
eo" M&E...|D-M....|Dur.....|SG nel £3 3 |M&E — < SA bes Tor re 4 Sp..jI-G..... : 4 = Wiens _ eee a = olf i a Art 
.. 0 -M.... ....18G Jn-WE 3 Met.... an 7 -16)5p../TT. |S-B..... Ree cctcses ce cece “e s r 
x Own... |DoM....|War. |G, |UncWE] 3 |Spr's:|Met: ft: <:}tim...| 7:75)8p:-[8p._|Worm..- #8... |AE--[Int. [ines 2<-|Row.:.BANT-\acait 16-8 
wn D-M....|War. SG Pp {Ti 1 i 
P Own Ea ee Un-WE..| 3 |Spi...|Met...:|Tim..../Tim...]..... Sp../Sp..|Worm E...|4E...|Int..... Ross. .|S&N..|Smith...|C-S 
( ee D-M..../Own....|SG Un-WE 3 |Mec..|Met....|Flint....|Flint..|.4.45/Sp.. Cacoud B...1FC..jext..... aa Jac. ..|/S&N..|/ImpWC.|Art 
4 Cov..... D-M....|Cov.....|SG...|Un-WE..| 3  |Pet Met a She is She 6.50 Sp. Sp. Worm E... =. Int... Int... Rows. SEN. MWC Art 
B-L..... D-M....|B-L..... SG Un-WE 4 |Pet Met.... n. n . .|Sp..|I-G..... - SE... |Ex - a : 
Cov..... a See ee See Ce een eee See RNS foe PE RS) EE SSCS) RPP VR Pe aeetyh eg oh eT gh) 
& ( Hel D-M....|Cotta...|CM...|Sep-Un..| 3  |Blood.|Met..../Own....|Own..| 8.90|Sp../TA.|StB..... E...|Pl...|ExtR&F |ExtR-W.|Ross..|S&N..|Sch..... Art 
C Ful... |D-M a... SG. . Sep-Un.. 4 |Spi...|Met....|Tim....|Tim...| 7.75|Sp..|Sp..|Worm...|4E...|}E...|Int. .... nt..... Ross. .|S&N..|Smith...|C-S 
eo - lan eR | ae eS eee eee i Eat...| 7.80)Sp..|Sp..|Worm E.. .|4E.. . |IntR-W. |IntR-W. | Ross. .|S&N..|Prud 
Debi. a ee ee ee ee Ree im....|Tim...| 7.75|Sp..|Sp..|Worm.. .| 4E...|}E..-.|IntR-W. |IntR-W.|Ross..|S&N..|Prud 
Det... D-M ee eS a ee See Tim... .|Tim...}10.33)RR.|Sp..|Worm.. .|4E.../3E...|IntR-W. |IntR-W. |Ross..|S&N..|Prud 
i ae D-M ee ee eee ee Tim... .|Tim...|11.66|/RR.|Sp..|Worm. E,..|3E.. .|IntR-W. |IntR-W.|Ross..|S&N..|Prud 
Ful..... D-M....|Ful..... SG. | :|Un-WE..|..... hl Saaee ee Shu..... Rus...| 9.40|Sp../Sp..]I-G..... E.. .|4E...|ExtR-W.|IntR-W.|Jac...|S&N..|........ 
C B&B ) ae ....18G...|Sep-Un..| 3 |Pet...|Met....|Own..../Tim...| 7.20/RR./Sp..|Worm E.. .|}E...|R-W -W....|Gem..|W&W P-S 
C B&B....|Pla..... DG&M..|SG...|Sep-Un..| 4 |Spi...|Met....|Own....|Tim...} 8.50/RR.|Sp..|Worm...}4E.. .|4E:. .|IntR-W.|IntR-W.|Gem..|W&W.|Sch..... 
C B&B |) DG&M../SG...|Sep-Un..| 4 |Spi...|Met..../Own..../Tim...| 9.25|RR.|Sp..|Worm E.. .|4E.. .|IntR-W.|IntR-W.|Gem..|W&W.|Sch..... Art 
P B&B iy War..../SG...|Sep-Un..} 4 |Spi...)/Met..../Tim....|Tim...|10.25)RR.|Sp../Worm E.. .|4E.. .|IntR-W.|IntR-W.|Gem..|W&W.|Smith 
rs B&B....|Pla..... War..../SG. Sep-Un.. 4 |Spi.. Met... Tim... Tim 10.25 RR. Sp. Worm E... E.. IntR-W Intk-W. Gem. waw Smitn Cs 
0 -WE.. ‘ oy oats Wn n fe ; or 4E.../4E...|Dr...... ae i+ "EN Ratt Pe ’ 
B&B... Pla Dur 18@n 2 UmWE. 2 JBpe.|Met: |. Col... |Col...|.6.80|Sp. \Sp../3-B 3... |HE...|R-W....|R-W....|Lav.. .|S&N..|Hoopes.. |Art. 
CO¥iz6 D-M Cov..... SG...|Un-WE..]..... Uni...|Met....|Col..... Rus.. .|10.80)Sp..|Sp..|[-G..... 4... |3E...|ExtR-W.|Dr...... Lav... |S&N..|Hoopes.. | Art. 
Own....]D-M....JOwn..../SG.. Un-WE 3 Uni... Met... Own. . Own 8.00 RR. Sp SB... E... E.. Ext pe: Int ok Own. SEN. Kelsey Art 
2 eee ee eee vr | OU - 7 _ cies 2 ER im. : p a a ee is , x. 
Own D-M.... op : SG. . Sep-Un 7 |Own. Met. .../Tim Tim 8.75|RR.|Sp..| Worm E...|4E.../Int..... Rs aes Own. .|S&N.. cs 
Own D-M....|Own....|SG...|Sep-Un 7 |Own..|Met..../Tim Tim...|10.00/RR.|Sp..|Worm E.. .|4E...|Int..... _ ee Own. .|S&N..|Own C-S 
( Ful D-M....|Ful..... SG.../Un-WE..) 3 |Acme.|Met....|Shu..... Clark. | 7.00|Sp..|Sp..|I-G..... E.. .|}E.../Ext..... ee Woh. ./W&S. .|Roy Art 
Hang _ ae Own....|SG.. Mt hag : Spi...|Met.... _ PEE _ bxcad “ae a —. a 4 oe wed wT Soaps eeaeee! | - 
; oe D-M..../Own....|/SG.. Mist Oe Bis ck cckducwnads ee SN eee ..|Sp.. ss - -W. “S| Se BEE 
B-L..... D-M....|/Own....|SG.. Sep-Un 4 |Spi...|Met..../Tim..../Tim...]..... Sp..|Sp../|Worm E.. . |4E.. .|IntR-W. |IntR-W.|Ross..|......}........ Art 
B-L..... D-M....|B-L..... SG...|Sep-Un..}| 4 |Spi...|/Met..../Tim....|Tim...]..... Sp../Sp..|Worm. E.. .}}E.. . |IntR-W. |IntR-W.|Ross..|...... Smith... |C-S 
: Se D- Own....|SG...|Un-WJ 4 |Spi...|/Met....|/Tim....|/Own..|..... RR.|Sp..|Ch...... E.. .|3E...|IntR-W.|ExtDr...|/Ross..|...... CS 
“4 Ful D-M....|Ful..... SG. . Un-WE sgefocee Met. fen Tim Tim.. 7.20 Sp =. Worm E... E. Int > ate Int aaa Ross. SS epee Art 
¢ Wiccdt D-M AS SG.. “a ae et....|Tim im.. ‘ , eS eee ee ‘1 S| Sa ! 
=P 1, D-M i, SG...)Un-WE..| 4 |Spi Met... .|Tim Tim...} 8.50)RR.j|Sp..|Worm SS SS eee ae Ross..|S&N..|........ Art 
-P B-L..... -M B-L..... SG...|Sep-Un..} 4 |Spi.../Met..../Tim Tim... |10.30)RR.}....|Worm. E.. .|}E.. .|IntR-W. |IntR-W. |Ross..|S&N..|Smith...|C-S 
)-P B-L..... D- B-L..... SG...|Sep-Un..} 4 |Spi...|Met..../Tim Tim...|11.70/RR.|....|/Worm E.. .|3E.. ./IntR-W. |IntR-W.|Ross..|S&N..|Smith... |C-S 
&C Bae i, Sere Cotta. ..}CM. og A : Blood — ~ aan — + Sp a: Ley _ . > ~ ef oo ok wan Jones a 
a e I - @ Fedcstoc Meee ces e. 4 ‘ p .. = bee bee - -W. Dodg - Fe 3 
B&B. Seige a SG Un-WE.| 3. |Nor..||Fab... Sal. |Sal.. 5.75|Sp..|Sp..|S-B..... E...|$E...|ExtR-W.|ExtDr...|...... 2 ie 
i ) | ee D-M....}/Ful..... G Un- 3 |Snead.|Fab..... | ee Clark.| 7.80/Sp..|Sp..|I-G..... E.. .|}E.. . |ExtR-W.|IntR-W.|Ross..|S&N..|Bimel.. .|Art. 
seen B-L.....|D-M....}B-L.....]SG...|Un-WE..|.....|Spi...|Met....|She...../She...|...../Sp..]Sp..|Worm.. .|#E...|}E.../Int...../Int.....|Roas..]......].......-].... 
sees B-L.../ DOM... [Bol “8G. | |Un-WE.| 3 Spi Met... .|Tim.. ..|Tim...| 7.00/RR.|....|Worm.. .|}E... E... IntR-W. IntR-W. ~ 3 ISS BREE eet 
seeee B-L.....]D-M....|B-L.....|SG...|Un-WE..| 3 Spi...|Met..../Tim..../Tim...| 9.00 .|Worm E.. .|$E...|IntR-W.|IntR-W.|Ross..}......}........ 
seeee B-L.....]D-M....|B-L.....|SG...|Un-WE..| 4 Spi...|Met..../Tim..../Tim...| 7.75 Worm E...|$E...|IntR-W.|IntR-W.|Rogs..|....../........ 
B-L..... D-M...:/B-L..... SG...|Sep-Un..| 4 |Spi.../Met..../Tim..../Tim.../10.25 Worm.. .| 4E.. .|$E.. .|IntR-W. |IntR-W. |Ross..}......)......../.... 



















































































For abbreviations, see pages 350 and 351. 
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TIRE SIZE ENGINE ELECTRICAL SYSTEM 
7 OILING FUEL SYSTEM GOVERNOR | SPEED 
ala Se ] SYSTEM - i m 
Make and Model ae oo + © P s F, g 
ar eid} a |g is |4 si 2 
oe 
élg| ‘ Oe isl e < 5 a s |s 3 s |" |@ 
— & se oS ‘Ss s s i) i=] o 2 HI & he 4 = 
« 3 = —= © = Ns = . ee Zo S ry) z ° i ~ © s=\4= 3 Se & 
sj=| 8 | 2 ]2 ss |e] FS | $2 |e) = | & | ak] Se [Ss 3] 2 | & [saree] § | Ba | Be 
je |e] & we = zea |o| Se a= |x| & - |or| SS [Su] & = e |Selee| oO | SE BE 
ee Dj 14 [144 |34x5* |38x7* |Hink....|4~4x5} 4 Hol-Crk.|Gear. .|Stromb. 
eee B} 23 |168 |36x6p {36x10 |Hink....}4—44x5} 4 -|Hol-Crk.|Gear. .|Stromb 
ee F| 33 |180 |36x6 |40x12 |Hink..../4-43x54 | 4 .|Hol-Crk.|Gear. .|Stromb 
SS. 214) 23 1156 |36x4 |36x4d |Cont.... |4-4'¢x5} | 4 |) -|Cir-Spl. .|Pist.. .|Zenith 
Re 344] 33 [144 |36x5* |36x5d* |Cont.... |4—44x54 | 2 .|Cir-Spl. .|Pist.. .|Zenith 
OS slp cme wane eel 5} 5 [144 |36x5 40x6d |Cont.... |4—44x5} 2 .|Cir-Spl. .|Pist.. .|Zenith. 
| a: 7 Chain| 7 |144 |36x5 |40x6 |Cont.... |4-44x54 | 2 -|Cir-Spl. .|Pist.. .|Zenith. 
eS Rs WwW 2 {160 |34x4 |34x7 |Buda...|4-43 53 | 4 .|Cir-Spl. .|Ecc...|Stromb. 
NP cs cnce ee WPA! 2} {150 |36x4 |36x7  |Buda... |4-44x5} | 4 -|Hol-Crk.|Gear. .|Stromb. 
ee WHA! 33 |160 |36x5 (|36x5d |Buda... |4-44x6 4 .|Hol-Crk.|Gear. .|Stromb. 
OS ere 1} |148 |34x34* |34x5* |Buda... |4-33x54 | 4 -|Hol-Crk.|Gear. .|Zenith. 
OS ee M/ 2 |148 |36x4* |36x6* |Buda... |4-4}x5} | 4 -|Hol-Crk.|Gear. .|Zenith 
Hawkeye............ Nj} 33 |170 |36x5 {36x10 |Buda... |4-44x6 t -|Hol-Crk.|Gear. .|Zenith 
Hendrickson........... Cpe ee ae ee ee eee ee a ae eee Stromb..|...- 
Hendrickson........... 24 1140 |36x4 |36x7 |Buda... |4—44x54 |..-]..........].0002c0e]eeee+-fPUMPe].......efeceees Stromb..|.... 
Hendrickson........... PS eo ee | a es en ne eee. A ee Stromb..|.- 
Hendrickson.,......... 5 {170 |36x6 |40x6d |Wau... {4-5x6} ce Tee cee Stromb..]...- 
Huron, Erie........... .}14-2|144 |35x5p |38x7p |Buda... |4-33x5} | 4 |Met-Gear.. ; .|Hol-Crk.|Gear..|Zenith.. .| 1 
OR oes <i 8 Mich.}23-3/156 |36x6p |40x8p |Buda... |4-43x54 | 4 |Met-Gear.. .|Pump.|Hol-Crk.|Gear nit! 1 
Re 12} 13 134 |34x34 |34x5 {Wau 4-33x5i | 4 |Met-Gear.. .|Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..} 1 
a 20) 2 1150 |36x4 (136x7_ —- |Own 4-41x5} | 2 |Com-Gear.|McCo...|Fin. ..|Pump.|Hol-Crk.|Gear../Stromb..| 1 
I 5 wir wae 25) 23 1156 |36x4 36x8 Own... . |4-43x5$ 2 |Com-Gear.|McCo... Fin. ..|/Pump.|Hol-Crk.|Gear..|Stromb..| 1 
ERG 35) 35 |160 |36x5 |36x5d |Own.... |4~43x54 | 2 |Com-Gear.}McCo...|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
ae 51] 5 {170 |36x5 |40x6d |Wau 4-5x6} 2 |Met-Gear..|McCo...|Fin.. .|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
International......... S| 2 |124}/34x5p |34x5p |Lyc..... 4-34x5 4 |Met-Gear..|Long..../Fin...|Ther..|Cir-Spl..|Pist.../Ensign..| 1 
International......... 21) 1 {115 |36x3} [36x3} |Own....|4-34x5t | 4 |Met-Gear..|Long....|Fin...|Pump.|Cir-Spl..|Pist...|Ensign..| 1 
International......... 31) 1} |129 36x33 /36x4  |Own.... |4-35x5} | 4 |Met-Gear..|Long....|Fin.../Pump.|Cir-Spl. .|Pist...|Ensign..| 1 
International......... 41) 2 129 36x35 [36x5 |Own..../4-34x5} | 4 |Met-Gear..|Long....|Fin...|Pump.|Cir-Spl..|Pist...|Ensign..| 1 
International......... 61) 3 |1383/36x4 |36x6  |Own.... |444x5 4 |Met-Gear..|Long....|Fin...|Ther. .|Cir-Spl. .|Pist.../Ensign..} 1 
International........ 101} 5 |160 |36x5 /40x10 |Own.... |4-44x5 4 |Met-Gear..|Long Fin... .|Ther..|Cir-Spl. .|Pist.../Ensign..| 1 
TR anita Re grpe hy 1 |134 |34x34 |34x5  |Cont.... |4-34x5 4 |Met-Gear..|Chic... .|F' in...|Ther..|Cir-Spl..]...... Stromb..} 1 
DR caxcaenced 144} 14 |134 |36x4 -136x6 = |Cont.... |4-33x5 4 |Met-Gear..|Chic....|Fin.../Ther..|Cir-Spl..]...... Stromb..} 1 
eh Coal eee 2%] 24 {150 |36x6 |36x8 {Cont....|4-44x54 | 4 |Met-Gear..|Chic.... Fin. . .}Pump.}Hol-Crk.|Gear..|Stromb..| 1 
| 344] 34 {156 |36x5 [36x10 |Cont.... |4-43x54 | 2 |Met-Gear..|Chic....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
RR PE i 5} 5 156 |36x6 |40x12 {Cont.... |4-43x6 2 |Met-Gear..|Chic....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
Kalamazoo.......... Gj 1} }144 |34x4 = 134x5— [Cont 4-33x5 4 |Met-Gear..|/Hoo. ...|Cel.../Ther. .|Cir-Spl..|Pist...|Stromb..} 1 ” 
Kalamazoo........... H| 24 yi 4 |Met-Gear..|G&O....|Fin. ..|Pump.|Hol-Crk.|Fear..|Stromb..| 1 a 
Kalamazoo........... K} 33 4 |Met-Gear..|........ Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..} 1 o 
Kalamazoo.......... K5| 5 4 |Met-Gear..|G&O....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 ae 
NES H} 1 4}.. a ee Cel. ..|Ther..|Cir-Spl..}...... Jenith...| 1 4 
Se N| 2 ai. ‘in...|Ther..|Cir-Spl..}...... Zenith...|.--. yn... 
Kelly-Springfield....K34) 1} 4}, ‘in...|Pump.|.. Gear..|Zenith...|.... ewe 
Kelly-Springfield.. ..K38} 2} 4]. ‘in. ..]Pump. Gear..|Zenith...}.... Ia 
Kelly-Springfield....K41| 34 - i. ee ae See Zenith. .}.--- Ra 
Kelly-Springfield....K50| 5 21, “|S eee eee Zenith...|..-. “arr 
Kelly-Springfield... .K60| 6 2 ee St ES ee vis. ... 
2 4 |Met-Gear..|McCo...|PT...|Ther..|Cir-Spl..|Gear..|Zenith...| 1. |Gra...|Pier..... Cent. .}1350} 17 |G&D...|Berlg.. .|C-C. 
2 4 |Met-Gear..|Eagle...|PT...|Pump.|Hol-Crk.|Gear..|Master..} 1} |Vac...|........].....- 1600] 17 |West...|Eis....]...... 
3 4 |Met-Gear..|Eagle...|PT...|Pump.|Hol-Crk.|Gear..|Master..| 1} |Vac...]........]....-- ..-| 16 |West...|Splitd..]..... 
4 2 |Met-Gear..|Eagle. ..|PT...|Pump.|Hol-Crk.|Gear..|Zenith...] 1} |Vac...|........]...... ....|West...|Splitd..]..... 
5 2 |Met-Gear..|Eagle, ..|PT...|Pump.|Hol-Crk.|Gear..|Zenith...| 14 |Vac...]........]....0efeee: 12 |West...|Splitd..|...... 
r 1 4 |Met-Gear..|McCo...|Fin...|Pump.|Cir-Spl. .|Gear..|Stromb..| 14 |Vac...]........]....-- ....|..../Remy..|/Remy. ./S&0. 
Kissel... .General Utility) 1} 4 |Met-Gear..|McCo...|Fin...|Pump.|Cir-Spl..|Gear..|Stromb..| 14 |Vac...|Pier.....|Cent..|1400] 12 |.......|....00-[eeeee 
Kissel.........Freighter) 2} 4 |Met-Gear..|McCo...|Fin...|/Pump.|Cir-Spl..|Gear..|Stromb..| 14 |Vac...|Pier.....|Cent..]1400] 12 |.......]...ee0e[eceee 
Kissel...... Heavy Duty) 33 4 |Met-Gear..|McCo.. .|Kin...|Pump.|Cir-Spl..|Gear..|Stromb..| 1} |Vac...|Pier.....|Cent..|1400| 12 |.......|....e0e[eceees 
1 4 |Met-Gear..|Rome-T.|Fin. . .|Pump.|Hol-Crk.|Pist...|Stromb..} 13 |Gra...|Simp > BE EA RR See ee eee eee 
4 |Met-Gear..|Rome-T.|Fin.. .|/Pump.|Hol-Crk.|Pist...|Stromb..] 1} |Gra...|Simp....|]Cent..]....]....[..ecece{eceeeeeeeee: 
4 |Met-Gear..|Rome-T.|Fin...|Pump.|Hol-Crk.|Pist.. .|Stromb..| 14 |Gra...|Simp....|Cent..]....]...-|ececcee{eceeeesfeees 
2 |Met-Gear..|Rome-T.|Fin. ..|Pump.|Hol-Crk.|Pist.. .|Stromb..| 14 |Gra...|Simp....|Cent..]....]....]ocecceeleceeeee[ece: 
2 |Met-Gear..|Rome-T.|Fin...|Pump.|Hol-Crk.|Pist...|Stromb..| 14 |Gra...|Simp....|Cent..]....|....Joccesee{eceeeeelecs 
4 |Met-Gear.. .|Pump.|Hol-Crk.|Pist...|Stromb..| 14 |Gra...|Simp | Be BEN eae Oe See 
4 |Met-Gear.. 5. See Gear..|Zenith...| 1 |Gra... |Simp Cent. .|1275| 18 |West.. .|Splitd..|/C-C 
4 |Met-Gear.. -|Pump.|Hol-Crk.|Gear. .|Zenith...| 13 |Gra...|Simp....|Cent..|1375| 16 |West...|Splitd..|C-C 
4 |Met-Gear.. .|Pump.|Hol-Crk.|Gear..|Zenith...} 1} |Vac...|Pier..... Cent. .|1350} 14 |West...|Splitd..|C-C. 
4 |Met-Gear.. .|Pump.|Hol-Crk.|Gear. .|Stromb..|....]Vac...|Simp..../Cent..|1300] 15 }....... Bosch. .|0-C 
6 |Met-Gear.. -|Pump.|Hol-Crk.|Gear..|Zenith...] 1 |Gra...]........]......].- ..|....|Bosch. .|Bosch. .|O-C 
4 |Met-Gear.. -|Pump.|Hol-Crk.|Gear..|Zenith...| 1 |Gra...|Pharo...|Hyd..|....] 18 |Bosch..|/Bosch..|...... 
4 |Met-Gear.. -|Pump.} Aol-Crk.|Gear. .|Zenith 1} |Gra...|Pharo...|/Hyd. .|1225| 15 |Bosch..|Bosch..|...... 
2 |Met-Gear.. .|Pump.|Hol-Crk.|Gear..|Zenith...] 1} |Gra...|Pharo...|Hyd. .]1260] 13 |Bosch..|Bosch..]...... 
5 2 |Met-Gear.. .-|Pump.|Hol-Crk.|Gear..|Zenith...| 14 |Gra...|Pharo...|Hyd. .|1100} 10 |Bosch..|Bosch..}...... 
Luedinghaus.......... Cc; 1 4 |Met-Gear.. .|Pump.|Cir-Spl. .|Gear. .|Schebl. BS SN, wp area vey mae ..| 385 |Dyn...|At-K...|0-C. 
Luedinghaus......... W) 14 | 4 |Met-Gear.. -|Pump.|Cir-Spl..|Gear..|Schebl...| 1. |Gra...|Wau....|Cent. | Rey in aan aaa 0-C. 
Luedinghaus......... K/2-23|145 |36x4* |36x7* |Wau 4-44x52 | 2 |Met-Gear.. -|Pump.|Cir-Spl. .|Gear. .|Schebl. 8 a a a ee ee a) er eee eee 
eee L2} 13 |150 |36x4 {36x6 |Cont.... |4-44x54 | 4 |Met-Gear..|Bush....|Fin...|Pump.|Hol-Crk.|Gear. .|Zenith 1} |Gra...|Muel....|Suc.../1350] 19 {Bosch..|Fis... .|S&0.. 
ES ¢ HA| 2 /|162 |36x4 |36x4d |Cont.... |4-4 at 4 |Met-Gear..|Bush....|Fin...|Pump.|Hol-Crk.|Gear. .|Zenith. 1} |Gra...|Muel....|Suc...|1350) 19 |Bosch..|His..../S&0. 
ON a ere H2| 3 {162 |36x4  [36x4d |Cont.... |4-44x5 2 |Met-Gear../Bush....}Fin.../Pump.|Hol-Crk.|Gear. .|Zenith. 1} |Gra...|Muel....|Suc...|1300} 20 |Bosch../Eis....|S&O 
ee MA) 4 {186 |36x5 |36x5d |Cont.... |4-44x6 2 |Met-Gear.. ee |Fin. -|Hol-Crk.|Gear..|Zenith...| 14 |Gra...|Muel....|Suc.../1150} 16 |Bosch..|Eis..../S&0. 
Oe, 6055 waco een 5 1186 |36x5  |40x6d |Cont.... |4-43x6 2 |Met-Gear.. i -|Hol-Crk.|Gear..|Zenith...} 14 |Gra...|Muel....|Suc...|1150] 13 |Bosch..|Ris....|S&0. 
MacDonald........... Aj 74 |180 |40x7 |40x14__|Buda... |4-44x6 4 |Met-Gear.. PT Hol-Crk.|Gear..|Stromb..| 14 |Gra...|Simp....|Cent..}1300] 10 |.......]....20-feecees 
piveias pwn esien AB| 13 |144 |36x4 an Own.... |4-4x5 2 |Met-Gear.. Cir-Spl..|Gear..|Schebl...] 13 |Vac...|Own....|Cent..|1275| 17 |Lee-N..|Teagle..|S-P... 
| aa AB) 2 |144 |36x4 . |36x4d |Own.... |4-4x5 2 |Met-Gear..|Own Cir-Spl..|Gear..|Schebl...] 13 |Gra...|Own....|Cent..|1275| 17 |Lee-N..|Teagle../S-P... 
a AB] 23 |144 |36x4 |36x4d_ |Own.... |4-4x5 2 |Met-Gear.. -{Cir-Spl..|Gear..|Schebl...} 14 |Gra...|Own....|Cent../1275| 19 |Lee-N..|Teagle..|S-P... 
See AC| 34 |168 |36x5 {40x5d |Own.... |4-5x6 2 |Met-Gear.. -|Cir-Spl..|Gear..|Schebl...| 14 |Gra...|Own....|Cent..|1000} 14 |Lee-N..|Teagle..|S-P... 
7 ee 5 168 |36x6 |40x6d |Own.... |4-5x6 2 |Met-Gear.. -|Cir-Spl../Gear..|Schebl...| 14 |Gra...|Own..../Cent..|1000} 13 |Lee-N..|Teagle..|S-P... 
_ ) Fee AB Tractor| 5 |120 |36x4 |36x4d |Own.... |4-4x5 2 |Met-Gear.. .|Cir-Spl..|Gear..|Schebl...} 14 |Gra...|Own....|Cent..|1275] 12 |Lee-N..|Teagle..|S-P.. . 
Say | 64 |168 |36x6 {40x12 |Own.... |4-5x6 2 |Met-Gear..|Own .|Cir-Spl..|Gear..|Schebl...| 14 |Gra...|Own..../Cent..|1000} 11 |Lee-N..|Lee-N..|S-P... 
MODE. sco AC Tractor] 7 {119 |36x5 |40x5d |Own....|4-5x6 2 |Met-Gear..|Own....|PT...|Pump.|........ Gear..|Schebl...| 13 |Gra...|Own....|Cent..|1000] 11 |Lee-N..|Teagle..|S-P... 
Ry AR eet? 3 74 1168 |36x7 = |40x7d wees |4-5x6 2 |Met-Gear. .|Cir-Spl..|Gear..|Schebl...| 14 |Gra...|Own..../Cent../1000] 10 |Lee-N..|Lee-N..|S-P... 
Mack....... AC Tractor/10 {119 |36x6 [40x6d |Own.... |4-5x6 2 |Met-Gear.. .|Cir-Spl..|Gear..|Schebl...} 14 |Gra...|Own....|Cent../1000} 10 |Lee-N..|Teagle..|S-P... 
Se AC Tractor}13 |119 |36x6 |40x12 |Own.... |4-5x6 2 |Met-Gear.. Pump.|Cir-Spl..|Gear..|Schebl...} 14 |Gra...|Own....|/Cent../1000] 9 |Lee-N..|Lee-N../S-P... 
 _ aa AC Tractor}15 |119 |36x7 |40x7d_ |Own.... |4-5x6 2 |Met-Gear.. -|Cir-Spl. .|Gear..|Schebl...| 14 |Gra...|Own....|Cent..|1000] 8 |Lee-N..|Lee-N..|S-P... 
Mapleleaf........... AA| 2 |144 |36x4 |36x7  |Hink.... |4-4x5} 4 |Met-Gear. -|Hol-Crk.|Gear..|Stromb..| 14 |Vac...|Hink....|Cent..|1200} 18 |West... Fis. . .-|/S&C.. 
Mapleleaf........... BB] 3 {150 |36x4 |36x4d |Hink....|4~44x54 | 4 |Met-Gear. -|Hol-Crk.|Gear..|Stromb..| 1} |Vac...|Hink....|Cent../1200) 16 |West...|Eis... ./S&C 














For abbreviations, 





see pages 350 and 351. 
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Specifications AUTOMOTIVE INDUSTRIES 355 
; THE AUTOMOBILE 
N | Trucks (Continued) 
=m CLUTCH TRANSMISSION SPRINGS BRAKES STEER ING WHEELS 
GEARSET UNIVERSAL AXLES 
JOINTS z > a 
Soh & . ‘ 3 Make and Model 
|) |*elsi & 3/13 3 
2/3 /3ig|#| £ F |e |e 3 
r] ~ s 2 a ° oe we te 

© 2 as ° - = O§ & - 2 > Eel 2 2 
F S$ {/e]4 ¢ |b] 2 213 /3eR.E] 2 1e)3!] | F |eelde] 3 § 

Ss s 

c. = BF) 3g /&| 3 Ha FlElZ egiésis| £ |E}2] & | & |4el|aFl| = Ele 

> 

) B&B Pitvicdee Own....|SG.../Sep-Un..| 4 |Pet...|Met..../Tim Tim...| 6.40|RR.|Sp..|Worm E...|3E.. .| IntR-W.|IntR-W.|Gem..|W&W.|Day....|C-S 

) B&B re Own....|/SG...|Sep-Un..{ 4 |Pet...|/Met..../Tim Tim...| 8.50)RR.|Sp..|Worm E.. .|4E.. .| IntR-W.|IntR-W .|Gem..|W&W.|Day..../C-S 

, B&B ee Own....|SG...|Sep-Un..| 4 |Pet...|Met..../Tim .|12.00|}RR.|Sp..|Worm. E...|4E.. .| IntR-W.|IntR-W.|Gem..|W&W. Day. c-s 

, > ee D-M....|B-L..... RR | Fe Re Pee Met..../Tim Tim...| 7.75|Sp../Sp..|/Worm E...|E1...)Int..... Int..... Gem. .|W&W.|Smith 

, S| OS ee | ee ee Sep-Un..} 4 |Spi...|Met..../Tim Tim...|10.33/Sp..|Sp..]Worm E...|4E...|Int..... Int. .... Gem..|W&S..|Smith...|C-g 
Belis cece D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...|Met..../Tim Tim...|15.00|Sp.. 7 Worm... |E...|4E...|Int..... Masa Gem..|W&S..|Smith...|C-s 
B-L..... D-M....|B-L..... SG...|Sep-Un..| 4 |Spi.../Met..../Tim Tim.../14.70)RR./TA. |Ch...... E.. ./$E...|Int..... Nd Ges Gem..|W&S../Smith...|C-g 
1 ee D-M....|Ful..... SG...|Un-WE..| 3 |Spi...|/Met....|She..... She...| 7.75|Sp../Sp..|/Worm. E.. .|3E...|Int..... Ms was Ross..|S&N..|StM....|Art 
|, Cee D-M....|B-L..... SG...|Sep-Un..} 4 |Spi...)/Met..../She..... e 7.75|Sp. .|Sp..|Worm. E.. .|4E...}Int..... TR sce Ross..|S&N..|StM....|Art 
|. Oe D-M....|B-L..... SG...|Sep-Un..}..... Spi...|Met..../She..... She 8.75|Sp..|Sp..|Worm. -/$E...| Int..... ans Ross. . |S&N ..|StM Art 
ae D-M....|Ful..... SG...]/Un-WE..)..... SS ee |S eee Cc 7.60|Sp..|Sp..jI-G..... E.. .|}E.. .| ExtR-W.|IntR-W. |Ross. . |S&N ..|Bimel*...| Art 
| eee D-M....|Ful..... SG...]Un-WE..| 4 |Hart../Met....|Col..... Clark.| 8.00/Sp..|Sp..jI-G..... -(3E...] ExtDr.. .|IntR-W .|Ross..|S&N ..|Bimel.. .| Art 
ee D-M....|Cotta...|CM...|Sep-Un..| 4 |Hart..|Met..../Shu..... Clark. {10.00/Sp..|Sp..jI-G..... E...|3E ..| ExtR-W.|IntR-W. |Ross..|S&N..|Clark. ..|C.S 
: BS clévaces dalcesweedIeccewsss ae tees | Peers i ee: a ee see]... | Worm. SS Eh eee FS ee 7 OND Se Se 
Ful..... | iP SS RSE SPH & Picadadbennapass i: Se: ee sees]... | Worm a OT ee 3 ee | REE ae 
, 8” Spall PERBARS) SoU me eile? @ fevivichsvosscce i: oe Oe ee eee|e..-]Worm. | A ae eee ee Eads cdclvcaccace 
} Ae S| el A Oe eee me Did cacuBacebess ee el ee te Pe eS Se eee eee S| ee aon 
B&B \, Cotta...|CM...|/Un-WE..| 4 |Un...|Met....|Col..... Clark.| 7.00)RR.|Sp..jI-G..... -/4E...]Ext.... [Int..... Jae. ..|S&N..|A-W Art 
B&B Plaid... Cotta...]CM...|Un-WE..| 4 |Un Met. ...iCol..... Clark.| 8.00)RR./Sp..jI-G..... E.. .|$E.. .| Ext..... i ae Jac. ..|S&N..|A-W Art 
B&B....|Pia..... | SG... Bep-Un..] SF poccecchscccoccs She..... She...| 7.80)|RR.|Sp..|Worm.. .|}E...|3E...|IntR-W.|IntR-W.|Woh..|S&N..|Bimel...|Art. 
7 ee . eee B-L..... SG... |Sep-Un Of Baccedizdecacus She..... She...| 7.75|RR.|Sp..|Worm E.. .|4E.. .| IntR-W. |IntR-W.|Woh..|S&N..|Day..../C-S. 
ee ae B-L..... : Se ©. beeseudbevevecwd She..... She...| 8.75|RR.|Sp..|/Worm.. .|4E...|3E...|IntR-W. |IntR-W.|Woh..|S&N..|Day..../C-S. 
B&B....j/Pims.... B-L..... Be. ct © Locccschevscnces She..... ee ae RR.|Sp..|Worm E.. .|3E.. .| IntR-W.|IntR-W.|Woh..|S&N..|Day. .../C-S. 
B&B....|Pla..... B-L..... SG...|Sep-Un..] 4 |......].....00. _ She...}10.25)RR.|Sp../Worm E.. .|3E.. .| IntR-W. |IntR-W.|Woh..|S&N..|Smith...|/C-s. 
Mun....|D-M....|Mun....|SG.../Un-WE..| 3 |Snead./Fab..... i ee Tor...| 6.30|Sp..|Sp..|I-G..... E.. .|3E.. .| ExtR-W.|IntR-W.|CAS. .|W&W.|Own....|Art 
Own D-M....|Own....|/SG...|Sep-Un..| 3 |Own../Met....{Own.. n..| 7.00/Sp..|Sp../I-G..... E.. .|3E.. .| IntR-W.|IntR-W.|Own. .|W&W.|Own. ...|Art 

D-M..../Own....|SG. ..|Sep-Un 3 |Own..|Met..../Own..../Own..| 8.00/Sp../Sp..|I-G..... E...|3E...| IntR-W.|IntR-W.|Own. .|W&W.\Own..../Art 

Own D-M....|B-L..... SG... |Sep-Un 4 Met..../Own..../Own..| 9.00/Sp../Sp. .jI-G..... . FE... .| IntR-W.|IntR-W.|Own. .|W&W.|Own. ...| Art 
Own D-M.... 1B b...<. SG... |Sep-Un 4 |Own..|Met..../Own..../Own..} 9.00/Sp..|Sp.jI-G... E...|4E.. .|IntR-W.|IntR-W.|Own. .|W&W.|Own. .. .|Art 
Own D-Mé..:.. }B-ls..... SG... |Sep-Un. 4 |Own..|Met..../Own....j/Own../11.00/Sp../Sp..]I-G..... E.. .|4E.. .| IntR-W.|IntR-W.|Own. .|W&W.|Own... .| Art 
oe ” ee SG...|/Un-WE..| 3 |Therm|Fab..... Tim Tim...| 7.75|RR.|Sp..|Worm E.. .|4E...|Int..... ae Gem..|W&W.|StM. .../Art 

ae: ae SG...|/Un-WE..| 3 |Snead.)Fab..... Tim Tim...} 8.50)RR.|Sp..|Worm E., .|4E...jInt..... ORS Scns Gem..|W&W./StM....|Art 

oy ae SG...|Sep-Un..| 4 |Snead.|Fab..... im Tim...} 9.25|RR./Sp..|Worm iE... 9E...[Int..... _ eee Gem..|W&W.|StM....|Art 

Se SG...|Sep-Un..| 4 |Snead.|Fab..... lim Tim...}10.33)RR.|Sp..|/Worm.. .j2E...|3E...|Int..... RS a. Gem..|W&W./StM. ...| Art 

p |. ae D-M....|B-L..... SG.. p-Un..| 4 |Snead.|Fab..... Tim Tim... /12.33)/RR./Sp..|Worm E.. .|$E...|Int..... ee Gem..|W&W.|StM... 

p Ful..... D-M....|Ful..... 3... |Sep-Un..| 4 |Acme./Met..../Shu..... Wis...| 8.50/RR.|Sp..]Worm E.. .|4E.. .| IntR-W.|IntR-W.|Ross..|W&S..|Bimel...| Art 

p Fad. 2, D-M....|Ful..... 3...|Sep-Un..| 4 |Acme.|Met..../She..... She...} 8.75|)RR.|Sp..|Worm E.. .|3E.. .| IntR-W. |IntR-W.|Ross..|...... Smith...|C-s 

p yn pee D-M....|Ful SG...|Sep-Un. | 4 |Acme.|/Met..../She..... She. . ./10.25/RR.|Sp..|Worm E.. .|4E.. .| IntR-W.|IntR-W. |Ross..|W&S..|Smith. ../C-s 

Pp ) RS D-M....|Ful..... SG...|Sep-Un..} 4 |Spi...|Met..../She..... She...|(3.0€/RR./Sp..|Worm E.. .|4E...|IntR-W.}........ Ross. .|W&S..|Smith. . 

, i ae. ee G-L..... SG Un-WE..|.-..- M&E. |Met....|Tor..... Tor...| 6.50|....)Sp../[I-G..... EB... |4E...|Int..... Ext..... Lav... |W&S..|Wayne..|Art 
7! | |) ae ee SG...|Un-WE..|..... M&E.|Met..../Tor...../Tor...| 8.00)Sp. |Sp |I-G ....|/3E...|3E.../Int..... Ext ...|Lav...]W&S. |Wayne .|Art 
coup ed D-D. Ses «ace cesceee-| 3 |....../Met..../Own..../She...] 8.66/RR.{Sp..]Worm. E,. .|4E.. .| IntR-W.|IntR-W.|Gem..|W&S..|......../Art 
RES? D-D. ot sn ceseeeee] 3 |...-..]Met..../Own..../She...| 8.66)RR.|Sp..|Worm E.. .|}E.. .| IntR-W. |IntR-W.|Gem Riescuwed 
Pees Rees eee? SG cecccece|cccce|ccccceleccescce{soecees- (Clark, [10.00/RR.]..../1-G...../4E.../4E...|IntR-W.|IntR-W.}....../W4&S..|......../P-8 
a | er eee ee SG cececcec|ecece/eccecc[eoeeeees{Own..../Own. .[12.24/RR.|Sp../Ch....../4E...|4E...| IntR-W. |IntR-W.|....../W&S..|......../Art 

C Ge. © pecccccbncdunspelenaasenkRieatee detdeebss ere —necstebbaieaeed Own....|Own. ./12.24/RR.|Sp..!Ch...... E...|3E ..|IntR-W.|IntR-W.}....../W&S..}........ Art 
| ee D-M....|Ful..... SG...|Un-WE..|..... Spi...|Met..../Tor..... Rus...| 8.80/Sp..|Sp..|I-G..... a ae) ee IntR-W. OS See Art 
| ee D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...|Met..../She..... She...| 6.50/Sp../Sp..|Worm E...|E...| IntR-W.|IntR-W.|Woh..|S&N../Smith...|C-S 

“Se D-M....|B-L..... SG...|Sep-Un..} 4 |Spi.../Met..../She..... She...| 7.75/Sp../Sp..|Worm. E.. .|4E.. .| IntR-W. |IntR-W.|Woh..|S&N..|Smith...|C-S 
| | D-M....|B-L..... SG...|Sep-Un..} 4 |Spi...|/Met....|She..... She...| 8.75|Sp../Sp..|Worm. E.. .|4E.. .| IntR-W. |IntR-W.|Woh..|S&N../Smith.../C-S 
tO B-L..... D-M....|B-L..... SG...|Sep-Un..| 4 pi...|Met..../She..... She...| 8.75/Sp../Sp..|Worm E...|4E...| 1nt-RW.|IntR-W.|Woh..|S&N..|Smith...|C-S 
War....|D-M....]War..../SG...|/Un-WE..| 3 |Spi...|Met..../Own Tim...| 5.06|Sp../Sp..|Worm E.. .|4E.. .| IntR-W. |IntR-W. \Jac. ..|S&N..|StM Art 
War....|/D-M....|War....|SG...]/Un-WE..| 3 |Spi.../Met....|She..... ‘She...| 7.80/Sp../Sp..|Worm E...|}E...|IntR-W.|IntR-W.|...... S&N Art 

hee War....|D-M....|War..../SG...|Sep-Un..| 4 |Spi...j/Met....|Tim Tim...} 8.50|Sp..|Sp../Worm.. .|4E...|4E.. .| IntR-W. |IntR-W. |Ross. . |S&N..|Prud 

i War D-M....|War....|SG...|Sep-Un 4 |Spi...)/Met....|She...../She...|11.75/Sp..|Sp../Worm. E...|}E.. .| IntR-W. |IntR-W.|Ross..|S&N../Smith.../C-S 
B-L..... D-M....|B-L..... SG...|Sep-Un..| 4 |Spi Met... .|Tim Tim...| 7.75|RR./Sp..|Worm. E...|3E.. .| IntR-W. |IntR-W.|Ross..|S&N..|SanF Art 
|< ee D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...|Met..../Tim Tim...| 7.75/RR.|Sp..|Worm...|$E...|}E.. | Int-RW. |IntR-W. |Ross..|S&N..|Smith...|C-S 

ee D-M....|B-L..... SG...|Sep-Un..| 4 | Spi Met... ./Tim Tim...| 8.50/RR./Sp..|Worm.. .|4E.../}E.. .| {ntR-W. |IntR-W.|Ross..|S&N../Smith.../C-S 
3 ae D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...|Met....|Tim Tim...| 8.50/RR.|Sp../Worm.. .|}E...|}E.. .| IntR-W. |IntR-W. |Ross..|S&N..|Smith.../C-S 
(2 eS D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...|Met..../Tim Tim.. .|10.33 Sp..|Worm...|}E...|}E.. .| IntR-W. |IntR-W. |Ross..|S&N../Smith...|C-S 

( | PS D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...|Met..../Tim Tim... |11.66/RR.|Sp..|/Worm.. .|}E...|4E.. .| IntR-W.|IntR-W. |Ross. Smit Cc-S 

-( Mec D-M....|Mec..../SG...|Un-WE..| 3 |M&E.|Met..../Shu..... Own..| 7.25/Sp../Sp..]Worm...|4E...|}E...| IntR-W. |IntR-W. |Lav.. .|S&N..|Jones : 

1 |S ie D-M....|B-L..... SG... |Sep-Un. 4 |Spi Met..../Shu..... Tim...| 9.25/Sp../Sp..|Worm E...|4E...| IntR-W. |IntR-W. |Lav.. .|S&N..|Wayne. .| Art. 
Bel. ax: D-M B-b..... SG... |Sep-Un..]..... Spi...|Met....j|Shu..... Tim.. .}10.33)RR.|Sp..|Worm E...}}E.. .| IntR-W. |IntR-W. |Lav.. .|S&N..|Day..../C-S. 

)-(* 

)-C B-L..... D-M....|B-L..... SG .| 9.25|Sp..|Sp..|Worm. E...|4E.. .| IntR-W. |IntR-W. |Ross..|S&N..|Hoop. . . |Art 
| ie D-M....|B-L..... SG 5.75|Sp..|Sp..|S-B..... E...|}E.. .| ExtR-W.|IntR-W.|Gem..|W&W.|Indes. . .|P-S. 

eae B-L....,|D-M....|B-L.....|8G .| 7.66|Sp..|Sp..|Worm.. .|}E...|4E.. .| IntR-W.|IntR-W.|Gem..|W&W.|Hoop. . Art. 
B-L..... D-M....|B-L..... SG 8.75|Sp..|Sp..|Worm.. .|}E...|}E...|IntR-W. |IntR-W.|Ross. .|S&N../Smith...|C-S 

Ler B-L.....}D-M....|B-L.....|SG 10.25/Sp../Sp..|Worm E.. . |}E.. .| IntR-W. |IntR-W.|Ross..|S&N..|Smith...|C-S. 

).( | D-M....|B-L..... SG 10.25)Sp..|Sp..|Worm E.. .|$E.. .| IntR-W. |IntR-W. |Ross. . |S&N..|Smith...|C-S. 

)-C B-L..... D-M....|G-L..... SG 6.20|/Sp..|Sp../Worm.. .|$E...|}E.. .| IntR-W. |IntR-W. |Lav.. .|S&N ..|Bimel...|Art. 

sh |S ee D-M....|DG&M..|SG 8.66 3p..|Worm.. .|$E...|3E.. . | IntR-W.|IntR-W.|Lav...|S&N..}........ bop aap 
B-L..... D-M....|DG&M..|SG 8.66)RR.|Sp..|Worm.. ./}E...|}E.. .| IntR-W. |IntR-W. |Lav...|S&N..}........ atti 

£0. 

3&0. Becca D-M....|B-L..... SG.. 4 Rei ee ee 8.75|RR./Sp..|Worm.. .|}E...}5E.. .|IntR-W. |IntR-W. |Ross..|S&N../Day. .. .|C-S. 

3&0 B-L..... D-M....|B-L..... SG...|Un-WE..| 4 |Spi...|/Met....|Tim..../Tim...} 8.50/RR./Sp..|/Worm.. ./$E.../}E...|IntR-W. |IntR-W. |Ross..|S&N../Day. .. .|C-S. 

3&0. B-L..... D-M....|B-L..... SG...|Un-WE..| 4 |Spi...|/Met..../Tim..../Tim...| 7.75|RR.|Sp..|Worm.. .|4E.. .|4E.. .| IntR-W. |IntR.W. |Ross..|S&N..)Day.. ..|C-S. 

3&0. ae D-M....|B-L..... SG.../Un-WE..| 4 |Spi...|Met..../Tim..../Tim...| 8.75|RR.|Sp../Worm.. .|4E.. .|4E.. .|IntR-W. |IntR-W. Ross. .|S&N..|Day. . . .|C-S. 

Te B-L.....]D-M....|B-L.....|SG...|Sep-Un..| ‘4 |Spi.../Met..../Tim.. .|10.25)RR.|Sp..|Worm. E...|4E.. .| IntR-W. |IntR-W.|Ross../S&N..|/Day. ...|C-S. 

-P... | 2 ae D-M....|B-L..... SG...}Un-WE..| 4 |Own..|/Met....JOwn..../Own. .|17.50}..../Sp..]........ i eee | o- ee ok 6s ae Own... ./C-S.}. 

BP... Own....|D-M... ..|SG...|/Un-WE..|..... Spi...|Met..../Own..../Own..} 7.60/Sp../Sp..|B-S&ch..|4E.. .|4E.. .| IntR-W.|ExtDr.../Own. .|W&W.|........ ao 

P... Own..../D-M....J]Own....|SG.../Un-WE..| 4 |Spi...}/Met..../Own....|Own..| 7.60|Sp..|/Sp..|B-Sé&ch..|4E...|4E...|IntR-W.|ExtDr...|Own. .|W&W.)........ 

EP... Own... ./D-M Own..../SG.../Un-WE..| 4 |Spi.../Met....]Own..../Own..| 6.99/RR.|....|B-S&ch..|$E.../$E...|/ ExtDr...|/IntR-W.|Own. .|W&W.|........ 

3-P... Own....}Pla...... Own....|/SG...]Un-WJ..| 3 |Spi...jMet....JOwn....j/Own..| 8.49/RR.|..../Ch...... E.. . |4E.. I IntR-W.|Own. .|W&W.)........ 

BP... Own..../Pla..... ../8SG...|/Un-WJ 3 |Spi.../Met..../Own..../Own..} 9.00/RR.|..../Ch...... E...|4E.. ae IntR-W.|Own. .|W&W.|........].... 

RP... Own. ...|D- Own....|/SG...|Un-WE..|..... Spi...|/Met..../Own..../Own../10.53)RR.}..../Ch...... E.. .|4E.. .| ExtDr...|IntR-W.|Own. .|W&W.)........ 

BP... Own....|Pla..... Own....|SG...|Un-WJ..]..... Spi...{Met..../Own..../Own. ./10.50)RR.|..../Ch...... E...|4E.. .| Ext..... IntR-W.|Own. .|W&W.|........ 

B-P... Own..../Pla..... Own....|/SG...|Un-WE..} 3 |Spi...)Met..../Own..../Own. ./10.76)RR.}..../Ch...... E.. .|$E.. .| Ext..... IntR-W.|Own. .|W&W.|........ 

ee Own..../Pla..... Own....|/SG.../Un-WE..) 3 |Spi...)/Met..../Own....|Own../11.58/RR.|..../Ch...... E...|$E...| Ext..... IntR-W. |Own. .|W&W.)........ 

is Own..../Pla..... Own..../SG...|/Un-WJ..} 3 |Spi.../Met..../Own Own. ./11.58/RR.|..../Ch...... E...|$E...| Ext..... IntR-W. |Own. .|W&W.)........ 

S-P... Own..../Pla..... Own..../SG...|Un-WJ..]..... Spi...|Met....j/Own.... ..]12.92/RR.|..../Ch...... E.. .|}E...| Ext..... ntR-W.|Own. .|W&W.|........ 

S&C... OWN, . «lias sss Own..../SG...j/Un-WJ..| 3 |Spi...|Met..../Own..../Own../14.10'RR.|....|Ch...... E.. .|4E.. ' ie IntR-W.|Own. .|W&W.|........ 

S&C... 1 ee D-M..../Ful..... S8G.../Un-WE..| 4 |Blood.|Met..../She..... She...| 8.66/Sp../Sp../Worm...|#E...|#E.../IntR-W. |IntR-W. |Ross. .|S&N..|Dom....|Art 

a Fal. <0 D-M Ful..... SG...|/Un-WE..| 4 |Blood./Met..../She..... She...| 8.75/Sp../Sp../Worm.. .|4E...|$E...|IntR-W. |IntR-W. |Ross..|S&N..|Dom....|Art 

































































For abbreviations, see pages 350 and 351. 
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TIRE SIZE ENGINE ELECTRICAL SYSTEM 
* OILING FUEL SYSTEM GOVERNOR | SPEED 
3 Se § SYSTEM © ds a 
Make and Model | , | 5 23 «Is E ° F rc aif E 
= = “2s oe = = 
s & ‘ Pn e 4 > > 
s\4| 2 | 2 sz |8| 3 Sie ls e | :. [ea] 2 Solsn| = |g. | g 
= s © ae ~~ 4 Se 3 } = ry ian ° » “ s 20 2 
2|2| 2 | 3] 2 | Ss |S} 8 | 2/38) 2] & [Sk] £2 esl | 2 | & fgelbe| & | ed | ge 
= |e) oe m4 = Za oO] OF c= |ee | F ee Oe | of dul uw = Seimei O | ME 4 
Mapleleaf........... CC| 4 |160 |36x5 (36x5d |Hink....|/4~44x5} | 4 ...|Pump.|Hel-Crk.|Gear. .|Stromb.. 
Mapleleaf......... DD} 5 {160 |36x 40x6d |Hink....|4-44x54 | 4 -|Pump.}Hol-Crk./Gear. .|Stromb.. 
Master... JW) 14 |142 |34x3$ (34x5 {Buda...|4-44x5} | 4 ‘in...|/Pump./Cir-Spl. .|Pist.../Own... 
DR sa tins ten D&W) 24 |144 |34x4 (36x7_—s- |Buda... . |4-44x54 | 4 .|Pump.}|Hol-Crk.|Gear../Own.... 
ere 34 |158 |36x5 (|40x5d |Buda...|4—44x6 4 .|Pump.|Hol-Crk.|Gear..|Own.... 
See E} 34 |158 |36x5 (|40x5d |Buda... |4~43x6 4 .|Pump.|Hol-Crk./Gear..|}Own.... 
eer S- B/ 5 |170 |36x6 ({40x6d |Buda...|4-43x64 | 4 .|Pump.|Hol-Crk.|Gear..|Own.... 
eer 5 170 |36x6 |40x6d |Buda...|4-43x6} | 4 -|Pump.|Hol-Crk.|Gear..|Own....| 14 {V: 
Menominee......... HT} 1 /130 |34x34* |36x5* |Wis..... 4-33x5 4 ..|Pump.|Cir-Spl. .|Gear. .|Stromb..| 1 
4 ..|Pump.|Cir-Spl..|Gear..|Stromb..| 1 
4 ee ear..|Stromb..| 1} 
4 Pump.|Cir-Spl. .|Gear. .|Stromb 
2 Pump.|Cir-Spl.. |Gear. .|Stromb 
: Ther. .|Hol-Crk.|Gear. .|Tillot 
40x5d fh eee en Fee SE ene. Pern, Sere eee wee 
35x5p |Gray-B..|4-34x5 4 |Met-Gear../Chic....|Fin.../Ther..]........ Se re 
36x6p |Gray-B..|4-34x5 4 ) ere SF Pear 
36x6 |Cont....|4-44x5} | 4 .|Hol-Crk.|Gear. .|Stromb.. 
36x7  |Cont..../444x5i | 4 .|Hol-Crk.|Gear. .|Stromb. . 
36x5d |Cont..../4-43x54 | 2 .|Hol-Crk.|Gear. .|Stromb.. 
40x6d |Cont....|/4-43x6 2 .|Hol-Crk.|Gear..|Stromb.. 
36x8d |Cont....|4~44x54 | 2 -|Cir-Spl..|Pist.. .|Zenith.. . 
36x8d |Cont....|4-44x54 | 2 Pump. |Cir-Spl. .|Pist.. .|Zenith... 
36x7* |Cont....}4-44x5} | 4 .|Cir-Spl. .|Pist.. .|Stromb.. 
36x5 |Buda...|4-33x54 | 4 .|Hol-Crk.|Gear. .|Stromb.. 
36x7_ |Buda. . . }4~4x54 4 .|Hol-Crk.|Gear. .|Stromb.. 
36x8 (Buda... |4-43x54 | 4 .|Hol-Crk.|Gear. .|Stromb.. 
36x10 |Buda.. . |4~44x6 4 .|Hol-Crk.|Gear. .|Stromb.. 
36x4d* |Own....|4-4x6 4 ) Sees (Cee Stromb..}.... 
40x5d |Own..../4—4x6 4 : ERS ee Stromb..]... 
34x4d* |Lyc..... 4-34x5 4 ..|Cir-Spl..|Pist...|Zenith...| 1 
34x5d* |Lyc..... 4-33x5 4 sated * ..|Cir-Spl. .|Pist...|Zenith...| 1 
34x6d |Buda...|4-33x5} | 4 |Met-Gear..|Stan....|Cel...|Pump.|Cir-Spl..|Pist...|Zenith...| 1 
34x5p |Cont....|4-34x5 4 |Met-Gear..|Chic....|Fin...}Ther..|Cir-Spl..|Pist...|Stromb..| 1 
36x5  |Cont....|4-33x5 4 |Met-Gear..|Chic....|Fin...|/Ther..|Cir-Spl. .|Pist...|Stromb..| 1 
36x8  |Cont....|4~44x5} | 4 |Met-Gear..|/Chic....|Fin...|Pump.|Cir-Spl. .|Pist...|Stromb..} 1} 
40x10 |Cont....|/4-44x54 | 2 |Met-Gear..|Chic....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1} 
40x12 |Cont....|4-43x6 2 |Met-Gear..|Chic....|Fin...|Pump.|Hol-Crk.|...... Stromp..} 14 
36x4p |Cont....|4-33x5 + Rs Long....|Fin...|Ther..|Cir-Spl..|...... Stromb..}.... 
36x6 = |Wis..... 4-4x5 4 |Met-Gear..|Chic....|Fin...|Pump.|Cir-Spl..|Gear..|Stromb..| 1 
36x8 |Wis..... 4-44x6 4 |Met-Gear..|Chic....|Fin...|Pump.|........ Gear. .|Stromb..| 1 
36x10d |Wis..... 4-44x6 4 |Met-Gear..|Chic....|Fin...|Pump.|Cir-Spl. ./Gear..|Stromb..| 1 
40x12 |Wis..... 4-43x6 2 |Met-Gear..|Chic....|Fin...|Pump./Cir-Spl../Gear..|Stromb..| 1 
40x14 |Wau....|4-5x6} 2 |Met-Gear..|Chic....|Fin...|Pump.|Cir-Spl..|Ece...|Stromb..} 1 
36x8* |Buda...|4-44x54 | 4 |Met-Gear..|Long....|Fin...)/Pump.|........ Gear..|Zenith...| 1 
38x7* |Hink... .|4-4x54 4: |Met-Gear..|Mod....|Cel. ..|Pump.|Hol-Crk.|Gear..|Stromb..} 1 
40x8* |Hink....|4~—4x54 4 |Met-Gear..|Mod....|Cel. ..|Pump.|Hol-Crk.|Gear. .|Stromb..| 1 
36x10 |Hink....|4-44x54 | 4 |Met-Gear..|Mod....|Cel. ..|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
40x12 |Hink....|4~44x53 | 4 |Met-Gear..|/Mod....|Cel. . .|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
36x6p |H-S..... 4-34x5 4 |Met-Gear..|Bre..... Fin. . .|Ther. .|Cir-Spl..|Gear..|Zenith...| 1 NE. 
38x7p |Her..... 4-4x5} 4 |Met-Gear../Bre.....|Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Vac...]........ Cent. .|1500} 21 |NE....j|NE 0-C 
40x8 |Own.... Hi rt 4 |Met-Gear../Fed..... Fin. ..|Pump.|Cir-Spl..|Gear..|Own....| 1 
OS ee ED| 3 /|156 |36x5 |36x5d |Own....|/4-44x54 | 4 |Met-Gear..|Fed..... Fin. . .|/Pump./Cir-Spl..|Gear..|Own....| 1 
OS ae EF/ 5 {156 |36x6 |40x6d |Own... .|4-5x5} 4 |Met-Gear..|Fed..... Fin. ..}Pump.|Cir-Spl. .|Gear..|Own....| 1 
Paige... . 52-19} 14 1140 [34x33 (34x5 | Hink... . |4~-4x54 4 |Met-Gear .|Natl....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..} 1 
Paige... . 54-20) 24 |150 |34x4  /34x8 = |Hink.... |4~44x5} | 4 |Met-Gear..|Natl....|Fin...|Pump.|Hol-Crk.|Gear. .|Stromb..| 1 
ree 51-18} 3} |160 |36x5 ([36x5d |Hink....|4~44x54 | 4 |Met-Gear..|Natl....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
SID 5 556s coismene G1} 23 |150 |34x4 |36x8 |Wis..... 4-44x6 4 |Met-Gear..|Bre..... Fin. . .|Pump.|Hol-Crk.|Gear. .|Stromb..| 1 
SS ee J20| 33 |160 |36x5 (40x10 |Wis..... 4-44x6 4 |Met-Gear..|Bre..... Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
See M20; 5 |160 |36x6 (40x12 |Wis..... 4-5x6 2 |Met-Gear..|Bre..... Fin. . .|Pump.|Hol-Crk.|Gear. .|Stromb..| 1 
SS ee Revere} 1 {128 |35x5p (35x5p (Cont... .|4-33x5 4 |Met-Gear..|B&W...|PT...|Ther. .|Cir-Spl. .|Pist.. .|Stromb..| 1 
Patriot.......... Lincoln} 2 |140 |34x34* |34x5* |Hink....|4-4x5} 4 |Met-Gear..|B&W...|PT. ..|Pump.|Hol-Crk.|Gear. .|Stromb..| 1 
Patriot...... Washington! 3/156 |36x4* (36x7* |Hink....|4-43x43 | 4 |Met-Gear..|B&W...|PT...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
Pierce-Arrow........ X5| 2 |150 |36x4 (36x4d |Own....|4—4x5} 4 |Met-Gear..|Rome T./Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
Pierce-Arrow........ W2) 35 |162 |36x5 |36x5d |Own....|4~44x53 | 4 |Met-Gear..|Rome T.|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
Pierce-Arrow....... R10) 5 |168 |36x5 |40x6d |Own....|4~-4}x6% | 4 |Met-Gear..|Rome T./Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 
Pioneer........... S9AA/ 1 {130 |32x44p |32x44p |GB&S...|}4-33x44 | 4 |N-M-G..../Own..../Cel...|Ther. .|Cir-Spl..|Ece...|Zenith...| 1 
Pittsburgher.......... B| 24 |160 |36x5* |36x7* |Cont....|4~44x54 | 4 |Met-Gear..|G&O....|Fin...|Pump./Cir-Spl. .|Pist.. .|Stromb..| 1 
5 C21} 3 |162 |36x5* |36x7* |Mid....|4-44x54 | 4 |Met-Gear..|G&O..../Fin...|Pump.|Pre..... Gear. .|Stromb..; 1 
RN 2 1140 |36x6* /40x8* |Hink....|4-44x5 2 |Met-Gear..|G&O....|Fin...|Pump.|Hol-Crk.|Gear. .|Zenith...| 1 
BE. sasacdvasxsnes C| 34 |160 |36x5ce /40x1c |Hink....|4~44x5} | 2 |Met-Gear..|G&O....|Fin...|Pump.|Hol-Crk.|Gear..|Zenith...| 1 
Sry R21; 2 |125 |35x5p (35x5p |Cont....|4-34x5 4 |Met-Gear..|Har..... Cel. ../Ther..|Cir-Spl..}...... Zenith...| 1 
Rainier............ R19} 1 {133 |34x3} |34x4d,c\Cont....|4-34x5 4 |Met-Gear..|/Har..... OSI. OO eee Se Zenith...| 1 
BE 5c cscoscend R18| 2 {147 |34x4 |34x6 = |Cont..../4-44x53_ | 4 ].......... E&M...|Fin...|Pump.|Cir-Spl. .|Pist...|Zenith...| 1 
Se R16) 14 {147 |34x3} |34x5 = |Cont.... |4-33x5 4 i es OE fon... .|Suc. 
aa 0} 24 1165 |34x4 |34x7 |Cont....|4-44x5 4 ..|Zenith...| 14 |Vac...|Pier.....|Cent 3 ER RE Ae 
ee R15) 34 |170 |36x5 |36x5d |Cont....|4—44x5 2 ..|Zenith... it Vac...|Pier..... Cent. .|1200} 15 }|....... Oe eee 
re R17| 5 |172 |36x6 40x6d |Cont....|4-43x6 2 ..|Zenith...| 14 |Vac...|Pier..... Cent BO Ac siv twas a ere 
SR as S's wipe 5:0'60 gk F |{-1}|128 |34x44p |34x44p |Own..../4-44x44 | 2 Be SR ee ee oe et ee wt 
Republic............. 75) % |124 |32x44p |32x44p |Lyc..... 4-3}x5 4 ‘ ssid we ¥ Oe |) Se Ree eer ee 1900} 35 |Aut-L.. }Aut-L.. |S&C 
Republic............. 10| 1 |124 |34x3  -(34x4—s |Cont.... |4-33x5 4 |Met-Gear..|G&0O....|Cel...|Ther..|Cir-Spl..|Pist...|Stromb..| 1 |Gra...|Own F900; AIO AT |o4<. cee Bosch. . |S&C 
Republic........... 10E} 1 {124 |34x5p (34x5p |Cont....|4-33x5 4 |Met-Gear..|G&O....|Cel. ..|Ther..|Cir-Spl..|Pist...|Stromb..| 1 |Gra...}........J....-- 1510} 25 |Deleo. .|Bosch. .|S&C 
Republic........... 11X| 14 [144 |34x3} /34x5 = [Cont... . |4-34x5 4 |Met-Gear..|G&O....|Cel...|Ther..|Cir-Spl..|Pist...|Stromb..| 1 |Gra...}Own....|Suc.../1200) 15 |.......]....... S&C. 
Republic............. 19} 24 |144 |36x4 36x7 |Cont....|4-44x5} | 4 |Met-Gear..|G&O....|Cel...|Pump.|Cir-Spl..|Pist...|Stromb..| 14 |Gra...|/Pharo...|/Hyd..| 894) 12 |.......J.....-. S&C 
Republic........... 19W)| 24 |154 |36x4 (36x7_—s- | Wau... . |4—-4x53 2 |Met-Gear..|G&O....|Cel. ..|Pump.|Cir-Spl..|Gear..|Stromb..} 14 |Gra...|Wau....|Cent..| 980) 12 |.......)...6.5- S&C 
EN 20| 34 |165 |36x5 |36x10 |Cont....|4-44x54 | 2 |Met-Gear../G&O....|Fin...|Pump.|Cir-Spl. .|Pist...|Stromb..| 1} |Gra...|Pharo...|Hyd..| 966] 12 |.......]....... S&C 
aes HSW| i |1223|34x5p (34x5p /|Wis..... 4-3ix5 4 |Met-Gear..|Fed..... Cel. ..|Pump.|Hol-Crk.|Gear. .|Zenith...| 14 |Gra...|Simp....|Cent..}1500} 30 |Eis Eis S&C 
Seer CW) 1} |133 |36x6p (36x6p /|Wis..... 4-33x5 4 |Met-Gear..|Fed..... Cel. . .|Pump.|Hol-Crk.|Gear. .|Zenith... if Gra...|Simp....|Cent..|1500} 26 |Eis Eis S&C 
Se CDW) 2 |140 |34x4 (36x34d |Wis..... 4-4x5 4 |Met-Gear..|Fed..... Cel. ..|Pump.|Hol-Crk.|Gear..|Zenith...| 14 |Gra...|Simp....|Cent..|1500) 20 |....... Bosch. . |S&C 
SA. GSW} 3 /|158 |34x5 |36x5d |Wis..... 4-4x6 4 |Met-Gear..|Fed..... Cel. ..|Pump.|Hol-Crk.|Gear. .|Zenith... if Gra...|Simp....|Cent..|1400} 19 |Kis Bosch. .|S&C 
Bs soso 0 5 smedas HW) 4 {158 |36x5 [36x6d_|Wis..... 4-44x6 4 |Met-Gear..|Fed..... Cel. . .|Pump.|Hel-Crk.|Gear..|Zenith...| 1} |‘‘ra...|Simp....|Cent..|1400] 17 |Eis Bosch. .|S&C 







































































For abbreviations, see pages 350 and 351. 








Specifications AUTOMOTIVE INDUSTRIES 357 
THE AUTOMOBILE 


n | Trucks (Continued) 





















































































































































‘EM a. CLUTCH TRANSMISSION SPRINGS BRAKES STEERING WHEELS 
GEARSET UNIVERSAL AXLES 
g JOINTS z s 2 
{ee aes cies L 3. | Make and Medel 
ef ° ele |§| « 3 \3 3 
5 as $ 5 |e c} £ ro) oO = 
r=) ~ = ic} e |.2 a) 5 4 ae pes s 
c 3 = = = Oci2 e r=) 2 & g 
zg s|a2]4lel 3 lala] 2) elsRlel g lele] € | P leetisl a dell 
Ca = Figisiel § |\€#2|e} € | & |tsése| & |Eéla| 2 ao jasl|ac| = lelé 
C r 4 HE... |4E.. 
C 4 . FE... |4E.. 
P Bay 3 RE... |ZE.. 
> ; 4 .. FE... E.. 
‘ E.. .|3E.. 
; RE... |4E.. 
4 E.. .|}E.. 
pl... |El.: “¢ 
| eas See ; 2-W. Sa .|P-S. z "2 
al Rel IntR-W. |IntR-W.|Ross..}...... Smith... |C-8./P-S.| Moreland.......... 22H 
7 kg 3 E.. . |}E.. .|Ext..... ExtDr.. .|Lav...|S&N..|/Roy....|Art.|R-S | Napoleon............. 9 
.|SG.. a : EB... |3E.. .|Ext..... ExtDr...|Lav...|S&N..|Roy....|Art.|R-S.| Napoleon.......... ood 
. .|SG.. 3 a SE... FE... |IntR-W. |IntR-W. |Lav...|S&N..|Prud....|Art./R-S.| Nelson LeMoon...... G 
. .|SG.. 9 es BE... |4E.. . |IntR-W. |IntR-W. |Lav...|......|........ ...-|....|Nelson LeMoon....... G 
iene ” & as FE... |4E.. . [IntR-W. |IntR-W. |Lav...|S&N..|Prud....|Art.|R-S.| Nelson LeMoon....... G 
ao is ki = FE... |4E... [IntR-W. |[ntR-W. |Lav.../S&N..|Prud....|Art.|R-S.| Nelson LeMoon....... G 
ae *_ ba ¥ ie AE... |3E.. . |IntR-W. |IntR-W. |Gem..|W&S..|Arch... .|Art.|P-S.| Neteo.............. D 
Biss ee keke = ” FE... |... |IntR-W. |IntR-W.|Gem..|W&S..|Arch....|Art.|/P-S.|Neteo.............. HL 
is BK Ks 4 ae E.. .|4E...|IntR-W. |IntR-W. |Gem. .|W&W.|........ iS tL, E 
Po és a : Ba E.. . |}E.. . |IntR-W. |IntR-W. |Lav...|W&S..|Bimel...|Art.|P-S.|/Noble.............. B30 
Pee i | 3 ‘ be E.. ./3E.. . |IntR-W. |IntR-W. |Lav.. .|W&S..|Bimel...|Art.|P-S.|Neble.............. C40 
Pee i Jn..| 4 E Pa LE... |ZE.. . |IntR-W. |IntR-W. |Lav...|W&S..|Bimel...|Art.|P-S.|Noble.............. 
Pes 8G... aL A ’ E.. .|}E...|IntR-W. |IntR-W. |Lav...|W&S..|Bimel...|Art.}P-S.|Noble.............. E70 
"i na Le @ ae ki E.. . |4E.. . |IntR-W. |IntR-W. |Ross..}...... Clark. ..|C-S.|P-S.| Northway........... Bz 
SG.. | 4 pi. . ee _|AE.. .|3E.. . |IntR-W. |IntR-W.|Ross..|...... Clark. ..|C-S.|P-S.| Northway........... B3 
ae B-B..... iy G-L..... SG...|Un-WE..| 3 |UMCo/Met....|Sal..... Chic. .| 7.75|Sp..|Sp..|Worm E...|4E.. . |IntR-W. |IntR-W. |CAS. .|W&W./E&O....|Art.|P-S.| Norwalk........... 2SE 
es B-B..... \, G-L..... SG...|/Un-WE..} 3 |BCo..|Met....|She..... She 8.66|Sp..|Sp..|Worm.. .|#E.. . |}E.. .|IntR-W. |IntR-W.|CAS. .|W&W.|E&O....|Art.|P-S.| Norwalk........... 35E 
Die B-B i, ae G-L....: SG...|Un-WE..|..... BCo. .|Met....|She..... |She 7.66|Sp. .|Sp..|Worm. E...}4E.. .|IntR-W. |IntR-W.|Dit...|W&W.|E&O....|Art.|P-S.| Norwalk. . . .35E Special? 
a B-L..... D-M....|B-L..... SG...|Un-WE..| 3 |M&E.|Met....|Tim....|Tim...| 6.20|Sp..|Sp..|Worm.. .|}E...|}E.. .|IntR-W. |IntR-W . |Ross.. S&N../Stan....jArt.|/P-S.| Ogden.............. A2 
J. B-L..... D-M....|B-L..... SG...|Un-WE..| 3 |M&E.|Met....|Tim....|Tim...| 8.75/Sp../Sp..|Worm E.. .|3E.. . |IntR-W. |IntR-W. |Ross..|S&N..|Stan..../Art.|P-S.| Ogden............... D 
J+ B-L D-M....|B-L..... SG...|Sep-Un..| 4 |M&E.|Met....|She..... She...} 8.50|Sp../Sp..|/Worm E.. .|4E.. .|IntR-W. |IntR-W. |Ross..|S&N..|Stan....|Art.|P-S.| Ogden............... E 
J. | 3 D-M....|B-L..... SG... |Sep-Un 4 |M&E.|Met..../Tim....|Tim...}10.33|RR.|Sp..| Worm E.. .|3E.. .|IntR-W. |IntR-W. |Ross..|S&N..|Stan....|Art.|P-S.| Ogden. .............. F 
Des | 2 ee D-M....|B-L..... SG... |Sep-Un. 4 |M&E.|Met..../Tim..../Tim...|10.33)RR./Sp..|/Worm E.. .|4E.. .|IntR-W. |IntR-W. |Ross..|S&N..|Stan....|Art. |P-S.| Ogden............... G 
os B-B..... G-L..... SG.../Un-WE..| 3 |Blood.|Met..../Tim....|Tim...|..... Sp. .|Sp..|Worm EF... |3E...|IntR-W. |IntR-W. |Lav...|...... Stan..../Art.|R-S.| Old Hickory. ........ Ww 
0 Wal sc. D-M....{Ful..... SG...|Un-WE..|.....}.. .---|Met....|She.....|She 7.75|Sp..|Sp..|Worm.. .|}E.. .|}E.. . |IntR-W. |IntR-W. |Ross..|S&N../StM....|Art.|R-S.| Old Reliable..........A 
0 ee D-M....{Ful..... SG...|Sep-Un..| 4 |Spi...|Met....|She..... She 8.75|RR.|Sp..|Worm.. .|3E.. ./E.. ./IntR-W. |IntR-W.|Ross..|S&N..|StM. ...|Art. |R-S.| Old Reliable. . 
0 |) ae D-M....|Ful..... SG... |Sep-Un..}..... Spi...|Met....|She..... She 8.75|RR.|Sp..|Worm.. .|}E.. .|4E.. ./IntR-W. |IntR-W. |Ross..|S&N..|StM. . .. Art. |R-S.| Old Reliable. . 
O URi..<.: D-O....|B-L..... SG...|Sep-Un..} 4 (|Spi...|Met..../She.. She... |10.25|RR.|Sp../Worm.. .|3E.. .|}E.. . |IntR-W. |IntR-W. |Ross. . |S&N.. StM....|Art.|R-S.| Old Reliable... 
0 Uni.....]D-O....J}Own....|SG.../Un-WJ..} 4 |...... Met....|Cont....|Own..|10.36/RR.|Sp..|Ch...... E.. .|}E...|ExtDr.. .|IntR-W. |Ross..|S&N..|StM....|Art.|R-S.| Old Reliable. . 
Ter ere, Per |) | Al ee Se M&F.. .|Tim Tim. 7.75|RR.|....|Worm.. .|4E.. .|4E.. .|IntR-W. |IntR-W.|Ross..|S&N../StM....|Art.|P-S aor ng cece 
Renee, Pe Shu Wis...| 7.75|RR.|Sp..|Worm...|3E...|El. . .|IntR-W. |IntR-W. |Ross. .|S&N..|StM....|Art.|P-S.| 0: ae 
Pet M&F...|Shu..... Wis 8.66|RR.|Sp..|Worm.. .|El.... El... |IntR-W. |IntR-W. |Ross..|S&N..|StM.... Se | aa. 
iene M&F... |Tim. Tim...|10.66}RR.|Sp..|Worm.. .|El.. .|El.. .|IntR-W. |IntR-W. |Ross..|S&N.. Smith... |C-S.|P-S.| Oneida.............. 
ee M@4F...|Tim....|Tim...|11.66|/RR.|Sp..|W El. ..|El...|IntR-W.|IntR-W. |Ross..|S&N..|Smith...|C-S.|P-S | Oneida.............. 
Pet...|Met....|/Own....|Own..}| 8.25|Sp../Sp../StB..... 4E...|4E.. ./ExtDr...|R-W....|Ross..|S&N../Roy....|Art.|P-S.|Oshkesh............. 
Pet...|Met....|Own Own..} 8.00/Sp../Sp..|StB..... 4B... |}E.. .|ExtR-W.|R-W....|Ross..|S&N..|Roy....|Art.|P-S.| Oshkosh............. 
vee COO... . |DeM....}Own....|SG...)}Un-WE..| 4 |...... M&F... .|Own....|Own..| 8.00/RR.|TA. |Worm.. .|#E.. .|3E.. .|ExtDr...|IntR-W. |Own. .|W&W.jOwn....|....|R-S.| Packard. ........... EC 
vee Bs Own... |]D-M....10wn....|SG.../Un-WE..| 4 |...... M&F. __|Own....|Own..| 9.00/RR.|TA.|Worm.. .|}E.. .|}E.. .|ExtDr...|ExtR-W.|Own. .|W&W.|Own....|....|R-S.|Packard............ ED ; 
+  # . Own....|D-M....J0wn....|SG...)/Un-WE..| 4 |...... M&F. _|Own....|Own. .|10.66/RR.|TA.|Worm.. .|3E.. .|}E.. .|ExtDr..|R-W....|Ross..|S&N..|Own....|....|R-S-|Packard............ EF- 
ore Spi...|Met..../Tim....|Tim...| 7.75|RR.|Sp../Worm.. .|4E.. .|4E...|IntR-W. IntR-W.|Ross..|S&N..|........ Art. |P-S.| Paige............. 52-19 
ils Spi...|Met....|She..... She...| 3.75|RR.|Sp..|Worm.. .|}E...|}E... |IntR-W. |IntR-W. |Ross. . |S&N..|Day. .. .|C-S.|P-S.| Paige............. 54-20 
pi...|Met....|/Tim Tim. ../10.33|RR.|Sp..|Worm.. .|}E.. .|}E.. . |IntR-W. |IntR-W. |Ross. .|S&N..|Own....|....|P-S.| Paige............. 51-18 
pes Blood .|Met....|Shu..... Own..| 7.75|RR.|Sp..|Worm...|}E...|}E...|ExtDr.. .|IntR-W. |Ross. . |S&N..|Bimel.. .|Art./P-S.|Parker.............. GI 
i Blood.|Met....|Shu..... Own. .| 8.75|RR.|Sp..|Worm.. .|3E.. .|4E.. .|ExtDr.. .|IntR-W. |Ross. . |S&N../Smith.. . |C-S.|P-S.| Parker............. 520 
viii Blood.|Met....|Shu..... Own. .|10.25|RR.|Sp..|Worm...|3E...|3E...|ExtDr...|IntR-W. |Ross. . |S&N..|Smith...|C-S.|P-S. ep Ee M20 
veer CBB... | Pla. ..../Cov.....)8G...)Sep-Un..| 3 |...... Fab..... Flint....|Emp..] 6.20/Sp..|Sp..|Worm.. .|}E...|E.. . |IntR-W. |IntR-W.|CAS. . W&S..|Bimel.. .|Art.|P-S,| Patriot.......... Revere 
vere Cov... . |] DeM....]Ful.....|8G...|Sep-Un..| 4 |...... Fab..... Shu..... Emp..| 7.25|Sp..|Sp..|Worm.. .|}E.. .|4E.. . |IntR-W. |IntR-W. |Ross. . |W&S..|Bimel...|Art. |P-S. Patriot.......... Lincoln 
Di Bate eee DAM... [Cov....-|8G... Sep-Un..) 4 |...... Fab..... Shu.... .|Wis 9.66|Sp..|Sp..|Worm...|#E.. .|#E.. .|IntR-W. |IntR-W.. |Ross. . |W&S. .|Bimel.. . |Art. |P-S. Patriot...... Washington 
D2 Spi...|M&F...|Eat..... _ | ae Sp..|Sp..|Worm.. .|$E...|}E... |IntR-W. |IntR-W. |Ross. ./S&N../Day... . |C-S.|P-S. Pierce-Arrow........ XS 
D. Spi...|M&F...|Own....|Own..|..... RR.ITA.|Worm.. _|3E...|4E.. .|ExtDr.. ./IntR-W. |Ross..|S&N..|Day. .. .|C-S.|P-S. | Pieree-Arrow........ Ww2 
P.. Spi...|M&F.. .|Own Own. _|10/00/RR_|TA.|Worm.. .|}E...|3E.. .|ExtDr...|IntR-W. |Ross..|S&N..|Day....|C-S.|P-S.|Pierce-Arrew....... H10 
sci Own. .|Fab..... Cont... |I-M...| 6.00/Sp..|Sp..|Worm.._|}E.. .|}E.. . |IntR-W. |IntR-W.|Woh. .|S&N. .|Bimel.../Art.|P-S.| Pioneer. .......... SSAA 
ath Spi...|Met....jShe..... She...| 8.75|RR.|Sp..|Worm.. .|}E.. .|}E.. . |IntR-W. |IntR-W. |Ross. .|W&W./Smith...|C-S./P-S. Pittsburgher.......... B 
Spi.../Met....|Vul..... Vul...| 9.50/RR.|Sp..|Worm...|}E...|}E.. .|IntR-W. |IntR-W. |Ross. .|W&W.|Smith. . . .|P-S, | Pittsburgher........C22 
Arvac.|/Met..../Vul..... Vul.._| 7.75|Sp..|Sp..|Worm.. .|}E...|$E...|R-W....|R-W....|Ross../S&N../StM.... |Art. F 
Arvac.|Met.. . .|Cont....|Wis...|10.00/Sp..|Sp..|Worm.. .|}E.. .|}E.. . |IntR-W. |IntR-W. |Ross. . |S&N../StM. ... 
pee Hart..|Met... .|Tim. 6.75|Sp. .|Sp. .|Worm. E.. .|E.. .|IntR-W. |IntR-W. |Lav.. ./S&N..|Jones. . . 3 ; 
ess Hart..|Met... . |She 7.80|Sp..|Sp..|Worm.. .|}E...|}E.. . |IntR-W. |IntR-W. |Lav.. .|S&N..|Jones. . . |Art.|P-S. 
wit Spi. ../Met....|She 8.66|Sp..|Sp..|Worm... |B... |3E.. . |IntR-W. |IntR-W. |Ross. . |S&N. .|Jones. . . |Art. : 
me art..|Met.... |She 7.80|Sp..|Sp..|Worm.. .|}E...|4E.. .|IntR-W. |IntR-W. |Lav.. .|S&N. .|Jones. , . |Art.|P-S. 
ter Spi...|Met....|Tim. 8 50/RR.|....|Worm...|}E...|E... |IntR-W. |IntR-W. |Ross. . |S&N..|Jones. . . |Art./P-S. 
vee Spi.../Met..../Tim. 10.33|RR.|....|Worm.. .|}E... |}... |IntR-W. |IntR-W. |Ross. . |S&N..|Jones. . . |Art. |P-S. 
bing Spi...|Met..../Tim.. 13.66|RR.|....|Worm...|#E.. .|}E.. . |IntR-W. |IntR-W. |Ross. . |S&N..|Smith... .|P-S. 
‘i ..|Met..../Own. .| 4.70/Sp../TA. |S-B..... E.. .|3E.. ./Ext..... IntR-W. |Own. .|P&S. .|Prud....|Art.|P-S.|Reo.................. 
iC. Spi.../Met..../Tor 5.38 Sp..|I-G..... E.._|4E.._|ExtR-W.|IntR-W. Jac. ..|S&N..|MWCo..|Art. |P-S.| Ri Mec neessscmeta 75 
C. Spi...|Met..../Tor 6.28/Sp..|Sp..|I-G..... E.. .|}E... |ExtR-W.|IntR-W. |Jac. ..|S&N..}........ Art. |P-S. | Republie............. 
eC. Spi...|Met....|Tor 6.28|Sp../Sp..|I-G..... E.. .|4E.. . |ExtR-W.|IntR-W. |Jac. ../S&N..|........ Art. |P-S.| Republic........... 10E 
cc. art..|Met..../Tor 8.00|/Sp..|Sp..|I-G..... E.._|}E...|ExtR-W_|IntR-W. |Jac. ..|S&N..|MWCo..|Art.|P-S.| Republic........... 11X 
eC. Spi...|Met..../Tor 8.00|Sp..|Sp..|I-G..... E.. |i. | |ExtR-W.|IntR-W. |Jac. ..|S&N..|MWCo..|Art.|P-S.|Republic............. 
KC. Pet. . .|Met. Tor 8.00/Sp..|Sp..|I-G..... BE... |3E.. . |ExtR-W.|IntR-W. |Jac. ..|S&N..|MWCo. | Art. |P-S. Republic........... 19W 
aC... { Spi... |Met. Sav 10.26/Sp..|Sp..|I-G..... E.. .|}E.. . /ExtR-W.|ExtDr.. . Jac Smith... |Art.|P-S.| Republie............. 20 
‘C.. Spi. . .|Met. She 5.00/RR. |Sp..|Worm.. .|3E.. . |}E.. . |IntR-W. |IntR-W. |Gem. ./|W&W.|Hoop. . . /Art. |R-S. | eects HSW 
&C.. Spi.../Met....|She 6.50|RR.|Sp..|Worm.. .|3E.. . |#E.. . |IntR-W. |IntR-W. |Ross N..|Hoop. ..|Art.|R-S.| Rowe.............. 
KC... Spi... |Met She 7_75|RR. |Sp..|Worm.. .|}5.. .|$E.. .|IntR-W. |IntR-W. |Ross. . |S&N..|Hoop. . . |Art.|R-S.| Rowe. ........... cDW 
KC... Spi...|Met....|She 7.75|RR. |Sp..|Worm...|3E...|$E.. . |IntR-W. |IntR-W. |Ross. . |S&N..|Hoop. . . |Art. |R-S ES <i gos sdnwe's GSW 
no Spi...|Met....|She..... She 8.75|RR.|Sp..|Worm...|$E... |E.. . |IntR-W. |IntR-W. |Ross..|S&N. |Hoop. . . |Art. rere: HW 
' For abbreviations, see pages 350 and 351. 
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TIRE SIZE ENGINE ELECTRICAL SYSTEM 
re OILING FUEL SYSTEM GOVERNOR | SPEED 
e ws c SYSTEM a , 
Make and Model & 1] a 2 3 = £ £ 
PI's 6 | 8 & sit ig zie 
3 Py a ” 
aig] 3 3 On lel < + Je 38 e | 8 (|8./ ¥ s |4 |a@ 
cist >) * . gs |4| 4 s 5 4 E 5 sé) 2 felts < |3./8 
o|$ < = 2» se |e Ss © © we Be. e Ss= |“ Zo |. 
g/2| 2 | 2 | 2 | 58 15) 28 | 32 128) =| & lek] $2 Eel 2] 2 | BR estes! & | es | SE 
ae |e] « = = za |o| Se a= |ee| & - |oe| SE [Sa] & = e |Selee]/ © | BE |S 
Ee sce cei FW! 5 |170 |36x6 [40x6d |Wis..... 4-4}x6 4 |Met-Gear..|Fed..... Cel. ..|Pump.}Hol-Crk.|Gear../Zenith...| 1} |Gra...|Simp....|Cent..|1300] 17 |Eis Bosch. .|/S&C 
MRD vnisan 0 she cost 1 (224. [84x59 184x5 [Cont... 4x5 ofc ccc deee sees Cel. ..}Pump.|Cir-Spl..|...... BEMMED cls. cats coscclsessacacisevown sa mabssakcotetealccces epee: 
OR. Scns ane snsees 2 ae ae, ee ae A ery eye (errre: ere. EC: SNES BEER ne ASA SR Se SE LA Se, BR] ROS 
ER 5 655ess0pnny A] 14 |144 |36x3} |86x5 (Buda...|4-3ix5} | 4 |Met-Gear..|Mod..../Fin...|Pump.|/Hol-Crk.|Gear..|Stromb..| 1 |Gra...|Pier..... Cent..}1090} 15 |G&D...|Berlg..}...... 
ry : 
Eee 15] 3 1118 |32x4p |32x4p |Own. 4-34x4 | 4 |Met-Gear..|MPCo..|/PT...|Pump.|Cir-Spl..|Gear..|Zenith...) 1 |Gra.../Mon Suc...}1670} 25 |Aut-L../Remy..j/O&S 
ee See 25) 14 |118 |35x5p |35x5p |Own..../4-3}x5} | 4 |Met-Gear..|MPCo..|PT...|Pump.|Cir-Spl..|Gear..|Zenith...] 1 |Gra...]Mon Suc.../1312] 20 |Aut-L..|/Remy..|O&S 
ss 5n0sconascan G} 1 {120 |34x33* |34x5* |Cont....|4-3}x5 4 |Met-Gear.. |Chic..../Fin.../Ther..|Cir-Spl..|Ecc...|Stromb..} 1 |Gra...]........]...+-- 1400} 25 |Bosch. .|Bosch. .|D-P. 
OS ea CG} 14 |135 (34x4* |35x5* |Cont..../4-33x5 4 |Met-Gear..|Chic..../Fin.../Ther..|Cir-Spl../Ecc.../Stromb..| 1 |Gra...]........]...+.. 1400] 22 |Bosch. .|Bosch. .|D- 
Sandow.............. J} 24 |165 j3tx4* |36x7* |Cont..../4-44x5t | 4 |Met-Gear.. |Chic..../Fin...|Pump./Cir-Spl..|Pist...|Stromb..| 14 |Gra...|Mon....|Suc...}1100] 15 |Bosch. ./Bosch. .|D- 
BROW ences s00s00se Nj 3} |175 |36x5 |36x5d |Cont..../4-49x5 |) Oe Chic....|Fin...|Pump.|Cir-Spl../Pist.../Stromb..} 14 |Gra...}/Mon....|Suc.../1200} 14 |.......]....... D-P. 
RES L} 5 {175 |36x6 |36x6d |Cont..../4-43x54 | 4 |Met-Gear..|Chic....|/Fin...|Pump.|Cir-Spl..|Pist...|Stromb..} 1} |Gra...]Mon....|Suc...]1100] 12 ].......J....... D-P. 
Sandford............ 25| 24 1174 |36x4 = |36x4d |Cont....|4-43x5 4 |Met-Gear..|McCo...|/Fin...|Pump.|Cir-Spl..|Pist...|Stromb..} 2 |Gra...|Pier..... Cent..|1000) 15 |....... “Ses See 
Sandford.......... W35) 33 |174 |86x5 [36x5d |Cont..../4-~43x54 | 2 |Met-Gear..|McCo...|/Fin...|/Pump.|Cir-Spl..|Pist...|Stromb..|°2 |Gra...|Pier..... Cent. ./1000} 13 |....... BS lenses 
Sandford.......... W50| 5 1174 |36x5 |36x6d |Cont....|4~43x53 | 2 |Met-Gear..|McCo...|/Fin...|/Pump./Cir-Spl..|Pist...|Stromb..} 2 |Gra...|Pier..... Cent..}1000} 11 ]....... Ss Ree 
SER iss 9/c.c10:5%0 ons 2 1156 |36x4 |386x7 |Buda...|4-43x54 | 4 |Met-Gear..|Bre..... Fin. ..|Pump.|Hol-Crk.|Gear..jSchebl...| 14 |Gra.../Dup Cent. .|1000} 15 |West...|Bosch..|S-P 
OS See F\ 3 {156 |36x5 |36x5d |Buda...|4-43x5} | 4 |Met-Gear..|Bre..... Fin. ..|Pump.}Hol-Crk.|Gear..|Schebl...} 1} |Gra...|/Dup Cent. .}1000| 15 |West...|Bosch. .|S-P 
SES 6bs:0.0s onan dme E} 4 |168 |36x5 |40x6d |Buda...|4~44x6 4 |Met-Gear.. |Bre..... Fin. . .|Pump.|Hol-Crk.|Gear..|Schebl...| 14 |Gra...|Dup. Cent. .}1000} 20 |West...|Bosch. .|S-P 
| eee E} 5 |168 |36x6 {40x12 |Buda...|444x6 4 |Met-Gear..|Bre..... Fin. . .|Pump.|Hol-Crk.|Gear..|Schebl...} 14 |Gra...|Dup. Cent..}1000] 15 |West...|Bosch. .|S-P 
Schwartz............. 14 |130 |34x44p |34x44p |Lyc..... 4-34x5 4 |Met-Gear.. |G&O....|Cel..../Ther..|Cir-Spl..}...... RE he ae Se 1800} 30 |West...|West.. .|S&O 
ee B2W| 2 {140 |34x33} |34x6 |Buda...|4-33x53 | 4 |Met-Gear..|Fed..... Cel. ..|Pump.|Hol-Crk.|}Gear..|Stromb..| 1 |Gra...}Mon Suc...}1450] 18 |G&D...|Bosch. .|/S&O 
Schwartz.......... C2W) 3 {150 |36x4 = [36x8 + |Buda...|4-43x5} | 4 |Met-Gear..|Fed..... Cel. ..|Pump.|Hol-Crk.|Gear..|Stromb..} 1} |Gra...}Mon Suc...]1308] 16 |G&D...|Bosch. .|S&O 
PS DW 5 |170 |36x6 =|36x12 da... |4-43x6 4 |Met-Gear.. |Fed..... Cel. . .|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Gra...|Simp Suc...]1200} 14 |G&D.. .|Bosch. .|S& 
RR Ss scab eve sce 14 |1373|34x3} |34x5  |Cont.... |4-33x5 4 |Met-Gear.. |Long....|Fin...|Ther..|Cir-Spl..|Ecc...|Stromb..| 1 |Gra...|Pier..... Cent. .}1200] 18 |N Eis 0-C. 
Se 230A) 24 1145 |36x4 |36x7 = |[Cont....|4-4}x53_ | 4 |Met-Gear..|Long..../Fin...|Pump.|Cir-Spl..|/Ecc...|Stromb..| 1 |Gra...|Pier..... Cent. .|1200] 16 |NE Eis 0-C. 
eS 3A! 33 |162 |86x5 [36x10 |Cont....|4-43x5} | 2 |Met-Gear..|Long....|Fin...|Pump.|Cir-Spl..|Ecc...|Stromb..} 14 |Gra...|Pier..... Cent. .|1125| 14 |NE Eis O-C 
BB one occ ccveccs 5A) 5 |164 |36x5 40x12 |Cont....|4-42x6 2 |Met-Gear.. |Long....|Fin.. .|Pump.|Hol-Crk.|Gear..|Stromb..| 14 |Gra...|Cont Cent. .}1125} 13 |NE Eis 0-C 
ON 15) 3-1]132 |34x44p |35x5 | Mid. . . . |4-3§x5 4 |Com-Gear. |Long....|Fin. ..|Pump.}Hol-Crk.|Gear..|Stromb..| 1} |Gra...]........].....- 1800}....|Remy..|/Remy..|...... 
ae 31) 14 |150 |36x3$ |36x6 |Buda...|4-4x5} 4 |Met-Gear.. |McCo...|Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..| 14 |Vac...]........]....-- 1300]... .| West. SR Ree 
ee eee 36/13-2/150 |36x6p |38x7p |Buda...|4-4}x54 | 4 |Met-Gear..|McCo...|Fin.../Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Vac...]........]..--+- 1300]... .|West...)/Eis....]...... 
| SSeS 51/23-3|160 |36x4 |36x7_ |Buda.. .|4-44x54 | 4 |Met-Gear..|McCo...|Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Vac...]........]..-.-- 1300]. ...|West...|Eis....)...... 
rr 71) 33 |171 |36x5 |36x5d_ |Buda...|4-44x54 | 4 |Met-Gear..|McCo.../Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Vac...]........]....-- 1300}....|West...|Eis....]...... 
Service.............- 76) 34 1171 |36x5 = [36x5d_ | Buda. . . |4-43x6 4 |Met-Gear.. |McCo...|Fin. ..|Pump.|Hol-Crk./Gear..|Stromb..} 1} |Vac...]........].....- 1200}....|West...|Eis....]...... 
BABTIOD...5.0000000055 101) 5 |1714|36x6 = |40x6d |Buda. . . |4-43x6 4 |Met-Gear..|McCo...|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..} 1} |Vac...]........]...0++ 1200}. ...|West...|His....]...... 
SEE niin sew einen op 1 1132 |34x5p |36x6p |Cont..../4-33x5 4 |Met-Gear.. |McCo.../Fin...|/Pump.|/Cir-Spl..|Gear..|Stromb..|....|Gra...|Pier.....]...... ee: Re TRESS ee 
Se 1} 1144 |84x4 |36x6 |Cont..../4-4}x5}_ | 4 |Met-Gear..|McCo...|Fin...|Pump.|Cir-Spl..|Gear..|Stromb..|..../Gra...|Pier.....]...... .+++| 15 |Delco. .|Eis....]...... 
SE iiss nno0s + eee J} 24 |150 |34x4 |36x8 |Cont....}4-44x5} | 4 |Met-Gear..|McCo.../Fin...|Pump.|Cir-Spl..|Gear..|Stromb..]..../Gra...|Pier..... Cent..}....]| 15 |Delco. .|/Eis....|...... 
SN inh wa ws sia M} 33 |168 |36x5 [40x10 |Cont....|4-43x5 4 |Met-Gear..|McCo...|Fin...|Pump.|Cir-Spl..|Gear..|Stromb..]..../Gra...|Pier.....]...... es 2. ee EE: Se 
BN ia onsenrwatte 5 |180 |36x6 (40x12 |Cont....|4-43x6 2 |Met-Gear..|McCo...|Fin...|/Pump.j/Cir-Spl..]...... Stromb..|..../Gra.../Cont....}...... ee eee _ ae ee 
Standard...........- IK] 14 |134 {34x34 |34x5 = |Cont....|4-33x5 4 |Met-Gear.. |Long....|Fin...|Pump.|Cir-Spl..|Pist...|Stromb..| 1 |Gra.../Mon....|Sue...|1200] 17 |.......].....0.]e-eeee 
ee eee 76)24-3|140 |36x4 |34x7 |Cont....|4-44x54 | 4 |Met-Gear.. |Long....|Fin. ..|Pump.|Cir-Spl..|Pist.../Stromb..| 14 |Gra.../Mon....|Sue.../1200) 15 J.......]ee eee eefeeeees 
SS eee 66/33-4/160 |36x5 |36x10 |Cont....|4-43x53 | 2 |Met-Gear..|Long....]Fin...|Pump.|Cir-Spl..|Pist...|Stromb..} 1} |Vac...]/Mon..../Suc...}1100) 12 |.......]....-..Jeeeees 
ES eee 5K/ 5-6/164 |36x6 [40x12 /|Cont....|4-43x6 2 |Met-Gear.. |Long....|Fin.../Pump.|Cir-Spl..|Gear..|Stromb..| 14 |Vac.../Cont....|/Cent..|1000] 10 |.......).......]....5- 
OS ee 144] 14 |142 |36x34* |36x5* |Own... .|4-4x5¢ 2 |Met-Gear.. |McCo...|Cel....]Pump.|Cir-Spl..|Gear..|Zenith...} 14 |Vac au....|Cent..}1050} 16 |G&D...|Eis S-P 
7 ae 142 |36x4* |36x6* j|Own....|4-4x53 2 |Met-Gear,. |McCo...|Cel....]Pump.|Cir-Spl..|Gear..|Zenith...| 13 |Vac...|/Wau Cent. .|1150} 16 |G&D.. .|Eis S-P 
BRIERE. 5005000008 234] 23 1156 |36x4* |36x4d* |Own..../4-43x5? | 2 |Met-Gear..|McCo...|Cel...|Pump.|Cir-Spl..|Gear..|Zenith...| 1} |Vac.../Wau Cent. .|1080} 15 |G&D...)EKis....|...... 
a 334] 34 |162 |36x5* |40x5d* |Own..../4-43x6} | 2 |Met-Gear..|McCo...|Cel.../Pump.|Cir-Spl..|Gear..|Zenith...| 13 |Vac.../Wau Cent. .|1030| 14 |West...|Eis.....].°..... 
SNR oo vic oo» >'asasionn 5) 5 |168 |36x6 |40x6d |Own..../4-5x6 2 |Met-Gear..|McCo.../Cel. ../Pump.|Cir-Spl..|Gear..|Zenith...| 1} |Vac...|/Wau Cent. .}1030| 14 |West.. .|Eis D-P. 
ea 5} 5 |174 |86x6 |40x5d |Own....|/4-5x6 2 |Met-Gear..|McCo...|Cel...|Pump.|Cir-Spl..|/Gear..}........ .. |Vac...|Wau Cent. .}1000} 18 |West.. .)Eis. .. .|S-P 
BNI. ov ccccecsss 74) 74 1174 |86x6 = |40x7d  |Own... .|4-5x6 2 |Met-Gear..|McCo...|Fin...]Pump.|Cir-Spl..|Gear..|Zenith...] 14 |Vac...|Wau....|Cent../1000} 16 |West...)Eis....|S-P... 
Steughton............ C} 2 1131 |34x4}p |34x4gp | ....... 4-33x 4 |Met-Gear..|Chic....|Fin...|Ther..|Cir-Spl..|Pist...|Stromb .| 1 |Gra...]........]...... PES SO RE a ae 
Stoughton............ 1 {130 |35x5p |35x5p |Wau eB ree a Fin...]Pump.|Cir-Spl..|Gear..|Stromh..| 1 |Gra...]Wau Oe | Bee ee AR ee 
Oe B) 14 |1404|36x34 |36x5 [Wau 4-33x53 | 4 |/Met-Gear..|........ Fin. ..|Pump.|Cir-Spl../Gear..|Stromb..| 1 |Gra...)Wau Cent. .|1200 EE ee See 
Stoughton............ Di 2 |1403/36x4 _-[36x7_—s Her... 4-4x5} 4 |Met-Gear..|........ Fin. ..|Pump.}Hol-Crk.|Gear..|Stromb..| 1} |Gra...|Dup. Cent. .|1400 __ RR ROP Serer 
Steughton............ F] 3 {158 |36x5 |36x5d |Her..... 4-44x54 | 4 |Met-Gear..]........ Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..} 1} |Gra.../Dup Cent. .|1200 Ce SR eee 
SER. sUsic0nesiension E} 2 {150 |36x4 |36x7 |Buda...|4-44x54 | 4 |Met-Gear.. |Bush Fin. ..|Pump.|Hol-Crk.|...... Btromb..| 13 [Vac...]........Jiscceefossefeccelecceess Bosch. .|C-C 
SOIR, «0000009005 H/ 34 |156 |36x5 |36x5d |[Buda...|4-43x6 4 |Met-Gear..|Bush Fin. . .|Pump.}Hol-Crk.|Gear..|Stromb..} 1} |Vac...|Pier..... Oe ee eS C-C 
Super Truck......... 40) 2 [156 |36x6* |40x8* |Wau....|4-33x5} | 4 |Met-Gear.. |Chic Fin. ..|Pump.|Cir-Spl..|Gear..|Zenith...} 1 |Gra.../Wau Cent..}1100} 13 |....... Bosch..}...... 
Super Truck........- 50) 23 {156 |36x4  [36x8_ | Wis..... 4-4x6 4 |Met-Gear.. |Chic Fin. . .|Pump.|Hol-Crk.|Gear. .| Zenith 1} |Gra.../Simp Cent. .|1100) 12 |Vesta..j.......]...... 
Super Truck......... 70} 34 1164 |36x5 |40x5d |Wis..... 443x6 4 |Met-Gear.. |Chic....|Fin.. .]Pump./Hol-Crk.|Gear. .|Zenith...| 1} |Gra...|Simp Cent..|1100} 11 |Vesta..|Bosch..|...... 
Super Truck........ 100) 5/164 /36x5 = /40x12 | Wis..... 4-43x6 2 |Met-Gear.. |Chic....|Fin...|Pump.|Hol-Crk.|Gear..|Zenith...]| 14 |Gra...|Simp Cent..}1100} 11 |Vesta..|....... 
Ser GW} 14 |135 [36x33 |36x5  |Cont..../4-44x53 | 4 |Met-Gear.. |G&O....|/Fin...|Pump./Cir-Spl. .|Pist...|Schebl..} 14 |Gra...|Pier..... Cent. .}1200| 16 |West.. .|Bosch..|D-P 
BEERS 5 w00.00s5e MW | 23 |148 |36x4 = |36x34d |Cont....|4-44x5_ | 4 |Met-Gear.. |G&O....|/Fin...|Pump.|Cir-Spl. .|Pist...|/Schebl..} 1} |Gra...|Pier..... Cent. .}1200| 14 |West.. .|Bosch. .|D-P. 
cis cs %0-000e sein F35} 33 |160 |86x5 |40x5d |Cont....|4-4}x5 2 |Met-Gear.. |G&O..../Fin...|Pump.}Hol-Crk.|Pist...|Stromb..| 14 |Gra...|Pier..... Cent. .|1100} 14 |West.. .|Bosch. .|D-P. 
eS ..-- TW] 5 |168 |36x6 |40x6d [Cont..../4-43x6 2 |Met-Gear.. |G&O....|Fin...|Pump.}Hol-Crk.|Pist.. |S. hebl..| 13 |Gra...|/Cont Cent. .|1100) 12 |West.. .|Bosch. .|D-P. 
RISER. UW! 6 [168 |36x6 /40x12 |Cont....|/4-43x6 2 |Met-Gear.. |G&O..../Fin...)}Pump.|Hol-Crk.|Pist...|Schebl. .| 1} |Gra...|Cont Cent. .|1100} 12 |West.. .|Bosch. .|D-P. 
BR cons sennskeasiele 2 1156 |34x4* [36x7* |........ | SR RR SE SERRE as (eaten ree er: srr I AT RARE: eae Sere ED SR: GE ae AE 
DDD csscnvecicanaedete eee OS a ge Ee eee BAe ere cree: Ameer cece oS RS eee | GR, Ree i Sane Sear Se ee 
IR tS. o6 pacee taneabal SESE eS a Se eS ee Ones See meres ceeceecs cee Stromb..|....}...... a eee 1100} 15 |....... | Se ae 
ae Ry a i ee ee Se as (Seer tere eee ores Sos ere Peers EN ania avres¢ 1100} 13 |...... Be) eee 
eee J} 1} |142 |35x5p [38x7p |Cont..../4-44x54 | 4 |Met-Gear.. |Own Fin. ..|Pump.|Cir-Spl. .|Pist...}........ ce ee ee. a RE) FA RRS) Per 0-C 
SEE onc ncenn ss okey H/ 24 |146 |36x4 = /36x8 {Cont....|4-~44x54 | 4 |Met-Gear..|Bre..... Fin. ..|Pump.|Cir-Spl. .|Pist...}........ oe oS Aes Cee Dee) EB }...-... Eis 
eT 34 |165 |36x5 [36x10 |Cont....|4-43x5} | 2 |Met-Gear..|Bre..... Fin. ..|Pump.|Cir-Spl. .|Pist...]........ ge eee 3 Lk a Se Nee wee 
Traffie........ Speedboy| 1} |128 |35x5p |35x5p |Cont....|4-3}x5 4 |Met-Gear.. |Own Cel Ther. .|Cir-Spl. .|Pist.. .|Carter. i. ee See here 1 35 |G&D...|Bosch 0-C 
Feamapert........... 20} 1 {130 |34x3}* |34x4* |Buda...|4-33x54 | 4 |Met-Gear..|Mod..../Cel.../Ther..|Cir-Spl..|Gear..|Stromb..| 1 |Gra...|Simp Cent. .|1692| 25 |Eis Eis C-( 
Tenmepert........200+ 30) 14 |140 |34x34* |34x4* |Cont..../4-3x5. | 4 |Met-Gear..|Mod..../Cel.../Ther..|Cir-Spl..|Pist...|Stromb..} 1 |Gra.../Simp Cent. .|1680 Eis tis C-C 
Panmepert....... peers 23 |150 |36x4* |36x8* {Cont....|4-43x54 | 4 |Met-Gear..|Mod....|Cel...|Pump.|Cir-Spl..|Pist...|Stromb..| 1} |Gra.../Dup....|Cent..}1210) 18 |Eis. ...|Eis, ...|C-C... 
T Rv cvowpnie 70} 33 |170 |36x5* |36x10* |Buda. . . |4-44x6 4 |Met-Gear..|Mod....|Cel...|Pump.|........ Gear..|........]....|Gra...]Dup. ...|Cent..|1112} 14 |NE....|Kis. ...|C-C... 
=a 2} |146 |36x4* |36x7* |Buda...|4-44x53 | 4 |Met-Gear..|AmC....|Fin...|Pump.|Hol-Crk.|Pist...|Zenith...]....|Gra...]........]...... ee ee ee eee 
aa: B] 13 |140 |34x34 |34x6 |Buda...|4-33x5$ |. 4 |Met-Gear..|G&O..../Fin.../Ther..|Hol-Crk.|Gear..|Zenith...| 1 |Gra...]........]...... 1900) 30 |West...|Splitd..]...... 
eer: C| 2 4146 |36x4 |[36x7 |Buda...|4~4x5} 4 |Met-Gear..|G&O....|Fin...|Pump.|Hol-Crk.|Gear..|Zenith...} 1} |Gra...|Pier..... Cent..|... | 20 |West.. .|Splitd..}.... 
ee D!} 3 {150 |36x4 |36x8 |Buda...|4-44x54 | 4 |Met-Gear..|G&O....}i‘in. ..|Pump./Hol-Crk.|Gear. .|Zenith ..| 1} |Gra...|Pier..... Cent..|....] 18 |West...|Splitd..}...... 
eer E| 4 |170 |36x5 (|40x5 (|Buda...|4-44x6 4 |Met-Gear..|G&O....|Fin. . .|Pump.|Hol-Crk.|Gear..|Zenith...} 1} |Gra.../Simp Cent..|....| 15 |West...|Bosch..|...... 
RIES ..o5s> >> abucee F| 5 {170 |36x6 |40x6 |Buda.. .|4-44x6 4 |Met-Gear..|G&O....|Fin...|Pump.|Hol-Crk.|Gear..|Zenith...| 1} |Gra.../Simp Cent..|....| 15 |West.. .|Bosch 
OES eee AA| 1 {115 |34x43* |34x44* |H-S..... 4-31x5. | 4 |Met-Gear..|Perf....|PT.../Ther..|Cir-Spl..|Gear..|Stromb..| 1 |Gra...}........]...... 2200) 40 |N NE 0-C 
ER... 5s. <caichike Aj 14 |144 |34x3}* |34x6* au..../4-33x5$ | 4 |/Met-Gear..|Perf....|/PT...|Pump.|Cir-Spl..|Gear..|Stromb..| 1 |Gra...|Wau.... |Cent. ./1450)....|Eis Eis 0-C 
OE Se C} 2 |147 |36x4* |36x6* |Wau..../4-33x5i | 4 |Met-Gear..|Perf..../PT...|Pump.|Cir-Spl..|Gear..|Stromb..} 1 |Gra.../Wau.... |Cent. ./1450}... .|Eis Eis... .}O-C 
SR Dj 23 |150 |36x4* |36x7* |Wau....|4-4x5? 2 |Met-Gear..|WR Co..|Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..| 14 |Gra...|Wau.... |Cent..|1300}... .|Splitd. .|Eis 0-C 
Twin City.......... BW) 2 |150 |36x4 |36x7 | Buda. . . |4-4x5} 4 |Met-Gear..|Mod....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Vac.../Simp....|Cent..|1100) 14 |NE Bosch. ./S&O 
Twin City.......... AW) 3} |168 |36x5 /40x5d |Own..../444x6 4 |Met-Gear..|Mod....|Fin...}Pump.|Hol-Crk./Gear..|Schebl...| 1} |Vac . |Cent..}1000} 12 |NE Bosch. .|S&O 
OS Sere A| 2 |140 |36x3}* |/36x6* |Buda.../4-43x54 | 4 |Met-Gear..|Bush....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Gra...|Pier..... Cent. .|1600} 20 |Bosch Kis....]...-.- 
Ultimate............ BB] 3 |154 |36x4 |36x8 |Buda...|4-44x53 | 4 |Met-Gear..|Bush....|Fin. ..|Pump.|Hol-Crk.|Gear..|Stromb..} 1} /Gra...|Pier..... Cent. .|1600} 18 |Bosch. .|Eis wasees 
Union.............. FW) 23 |155 |36x5 36x8 |Wis..... 4-4x6 4 |Met-Gear..|G&O....|Fin. . .|Pump.|Hol-Crk.|Gear..|Schebl...| 1} |Gra...|Dup.... |Cent..|1072| 15 |Lee-N..|Eis. . ..|(S&O 
ee HW) 4 {174 |36x6 /40x12_ | Wis..... 4-43x6 4 |Met-Gear,.|G&O....|Fin.. .|Pump.|Hol-Crk.|Gear..|Schebl...} 1} |Gra...|Dup.....|Cent..|1430] 15 |Lee-N.. | Eis S$&0 
RED sh ow ssvwwesen JW} 6 {167 |36x6 {40x14 |Wis..... 4-5x6 2 |Met-Gear..]........ Cel. . .|Pump.|Hol-Crk.|Gear..|King....] 14 |Gra.../Dup....|Cent../1110} 12 |Lee-N.. |Eis S&0 
ere AT] 14 }145 |34x3} |34x5  [Buda. ..|4-33x5 | 4 |Met-Gear..|Mod....|Fin.. |Pump.|Hol-Crk.|Gear..|Stromb..| 1 |Gra...|Simp....|Cent..)1245] 18 |Remy..|Kis....)....-: 










































































For abbreviations, see pages 350 and 351. 
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Specifications AUTOMOTIVE INDUSTRIES 359 
THE AUTOMOBILE 
Trucks (Continued) 
— CLUTCH TRANSMISSION SPRINGS BRAKES STEERING | WHEELS 
TEM , fy - 
— GEARSET UNIVERSAL AXLES 
JOINTS siz 
sig |@| & a bs S| Make and Medel 
BE cm le ry = s a 3 
e 4 M 5 _ 4 ing 3 3 s 
2 ~~ a e 3 = . & 0 y = 
A § ar} = = Oc 2 4 $ Se & & 
2 y | s s | E3l 4 ¢ |S lssliB El a leisl ? z : $ g 
5 2 & | 3] 28 eeee | 2 | & |g | Seb. eg] 2 12s 3 | 23/28) 2 | 8) 3 
28 sijet;s /&] § |\ss2| & | & | & [tsese| & je&ia a laelae| = l[elé 
— 
B-L..... D-M (ee SG... |Sep-Un 4 |Spi...|Met PS.. <<. She 8.75|RR.|Sp..|Worm.. .|4E...|3E.. .|IntR-W. |IntR-W. | Ross. .|S&N..|Smith.../C-S.|R-S.|Rewe.............. FW 
ee. scenery D-M | Re A OE! ee Es Cee Col it RAE et REE RS eR one ct catachracy sacs bi ed -+--[Reegies Mads edhaenwuaee 
PP re! pee ROA ERAN GRR e TERS ee EE] HERR Aare Dee) Sar ee Aceerre eres ter Serer ere Sel A RE eS TARR 
ae |, Sere D-M....|Ful..... SG...|Un-WE..| 3 |Blood.|Met....|Shu..... She 7.80|Sp..|Sp..|Worm.. .|4E...|}E...|IntR-W.|IntR-W. | Ross. .|S&N..|MWCo..|Art.|P-S.|Rumely.............. A 
ite Own Pla.....|/Chev....]SG...|Sep-Un..| 3 |Own..|Met....|Olds Cen...} 6.33 .|TT.|S-B.....|}E...|3E...|ExtR-W.|IntR-W. | Jac. ..|S&N..|Hayes...|Art.|P-S.|Samson.............15 
&S Own |. Mun....|SG...|Sep-Un..} 3 j|Own..|Met....|Cen..... Cen...| 6.83|TT.|TT. |S-B..... E.. .|4E.. .|ExtR-W.|IntR-W. | Jac. ..|S&N..|Hayes...|Art.|P-S.|Samson............. 
eS 1 ae D-M....|Ful..... SG...|Un-WE..| 3 |Spi...|Met..../Tim Tim...| 7.00|Sp..|Sp../Worm.. .|4E.. .|4E...|IntR-W. |IntR-W. | Ross. .|W&S..|Stan....|Art.|P-S.|Sandow.............. 
)-P | ee D-M....|/Ful..... SG...|Un-WE..| 3 |Spi...jMet....jShe..... She...} 8.90)Sp..|Sp..|Worm.. ./4E...|4E...|IntR-W. |IntR-W. | Ross. . | W&S.. |Stan Art.|P-S.|Sandow CG 
)- |S ee D-M .../B-L..... SG...|]Un-WE..| 4 |Spi...|Met..../Tim Tim...} 9.25|Sp..|Sp../Worm.. .|4E...|4E.. .|IntR-W.|IntR-W.| Ross..|W&S..|........ Vt Sr ee J 
«3 B-L..... D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...|Met..../Tim Tim.. .|10.33]Sp. .|Sp..|Worm.. .|}E.. .|4E...|IntR-W.|IntR-W. | Ross. .|W&S..|........ P-S.|Sandew.............. N 
)-P | eee D-M....|B-L..... RE ep eae Spi...|Met....|Tim Tim... |11.66|RR.|Sp..|Worm.. .|4E...|4E...|IntR-W. |IntR-W.| Ross..|W&S..|........ ee | OU eee L 
)-P B&B....|Pla..... B-L..... SG...|Sep-Un..| 4 |Spi...|/Met..../She..... She...} 3.70}Sp../Sp..|Worm.. .|5E...|3E...|IntR-W. |IntR-W. | Ross. .|S&N..|Hoop...|Art.|P-S.|Sandferd............ 25 
B&B....|Pla..... B-L..... SG...|Sep-Un..} 4 |Spi...|Met..../She..... She...} 3.70)Sp..|Sp..|Worm.. .|4E...|}E...|IntR-W. |IntR-W. | Ross. .|S&N..|Hoop. ..|Art.|P-S.|Sandferd.......... W35 
ae B&B....|Pla.....|B-L.....|SG...|Sep-Un..| 4 |Spi...|Met....|She.....|She...| 4.60|Sp..|Sp..|/Worm...|3E...|4E...|IntR-W. |IntR-W. | Ross. .|S&N..|Smith...|C-S.|P-S.|Sandford..........W50 
Sa B&B....|Pla.....]Own....|SG...|Sep-Un..| 4 |M&E.|Met....|Own....|Own..| 8.66)RR.|TA.|Worm...|3E.../}E...|ExtDr...|IntR-W.|Own..|W&W./StM....|Art.|R-S.|Schacht..............F 
i B&B....1FM. 2... wn....|SG...|Sep-Un..} 4 |M&E.|Met..../Own..../Own..| 9.66|/RR./TA.|Worm.. .|3E...|3E...|/ExtDr...|IntR-W.|Own. .|W&W.|StM....|Art.|R-S./Sechacht.............. F 
-p B&B....|Pla..... ..1SG...|Sep-Un..| 8 |M&E.|Met....|/Own....|Own. ./10.50)RR./TA.|Worm.. .|3E...|}E...|/ExtDr...|IntR-W.|Own. .|W&W./StM. .../Art.|R-S./Schacht.............. E 
_p B&B....|Pla..... Own....{8SG...|Sep-Un..| 8 |M&E.|Met....|Own....j/Own. .|14.00)RR./TA.|Worm.../}E...|4E...|ExtDr...|IntR-W.|Own..|W&W.|StM. ...|Art.|R-S.|Sehacht.............. E 
-P oe D-M ee SG.../Un-WE..| 3 |M&E.|Met....|Shu..... Eat...| 6.14|Sp..|Sp..|S-B..... E.. .|4E.. .|IntR-W. |IntR-W. | Ross. .|S&N..|SWCo...|Art.|P-S.|Schwartz............. 
&0 i ee D-M..../Ful..... SG...|Un-WE..| 4 |M&E./Met....|Shu..... She...| 8.75|Sp../Sp../Worm.. .|4E.. .|4E.. .|IntR-W.|IntR-W. | Ross. . |S&N..|SWCo.../Art.|P-S.|Schwartz.......... B2W 
&0 1 Soe D-M....{Ful..... SG...]/Un-WE..| 4 |M&E.|Met....|Shu..... She...} 8.15|Sp..|Sp../Worm.. .|4E.../3E.. .|IntR-W. |IntR-W. | Ross. .|S&N..|SWCo...|Art.|P-S.|Schwartz.......... Cc2W 
&0 1, eee D-M | ee SG...|Sep-Un..| 4 |M&E.|Met....|Shu..... She... .|10.25|Sp..|Sp..|Worm.. .|3E...|4E...|IntR-W. |IntR-W. | Ross. .|S&N..|Smith.../C-S.|P-S.|Schwartz........... DW 
&0O B-L..... D-M B-L..... SG...|Un-WE..| 3 |Spi...|Met..../Tim..../Tim...|..... Sp../Sp..|Worm E...|E...|IntR-W.|IntR-W.|Lav...|S&N..|Arch....|Art.|P-S.|Selden............... 
).C Webi case D-M B-L..... SG...|Sep-Un..} 4 |Spi...j/Met..../Tim..../Tim...}..... RR. |Sp..|Worm.. .|3E.. .|3E.. . |IntR-W. |IntR-W.|Gem..|W&W.|Stan. ...|C-S.|/P-S.|Selden............ 244A 
)C Bobi nes D-M B-L..... SG...|Sep-Un..} 4 |Spi...|Met..../Tim..../Tim...|..... RR. |Sp. .| Worm E.. .|3E...|IntR-W.|IntR-W.|Gem. .|W&W.|Stan..../C-S.|P-S.|Selden............ 314A 
a3 Det.....]D-M B-L..... SG...|Sep-Un..} 4 |Spi...}/Met....|Tim..../Tim...]..... RR. |Sp. .| Worm. E.. .|4E.. . |IntR-W. |IntR-W.|Gem. .|W&W.|Stan. ...|C-S./P-8.|Selden.............. 5A 
.C B-L..... D-M B-L.....|SG...|Un-WE..| 3 |M&E.|M&F...|Own....|Eat...|..... Sp../Sp..|S-B..... T...|4E...|IntR-W. |IntR-W.| Own. .|/W&S..|Detroit..|P-S.|R-S.|Service.............. 15 
2 ke. ae B-L..... SG...|Sep-Un..} 4 |M&E.|Met..../Tim....|Tim...]..... Sp..|Sp../Worm. E.. .|3E...|IntR-W. |IntR-W. | Ross. .|S&N..|Bimel...|Art.|R-S.|Service.............. 31 
aise J a , oe B-L..... SG...|Sep-Un..| 4 |M&E.|Met....|Tim..../Tim...|..... Sp..|Sp..|Worm.. .|3E.. .|4E...|IntR-W.|IntR-W. | Ross. .|S&N..|Bimel.. .|Art.|R-S.|/Service.............. 36 
iaee B&B....|Pla..... B-L..... SG...|Sep-Un..| 4 |M&E.|Met..../Tim....|Tim...|..... Sp../Sp..|Worm E.. .|4E.. . |IntR-W. |IntR-W .| Ross. .|S&N..|Bimel...|Art.|R-S.|Service.............. 51 
Age se BOD... ctriis.< | SG...|Sep-Un..| 4 |M&E.|Met....|Tim..../Tim...| 8.75) RR.|Sp..|/Worm E.. .|4E.. . |IntR-W. |IntR-W. | Ross. .|S&N..|Stan....|C-S.|R-S.|Service.............. 71 
Ce B&B....|Pla..... | SG...|Sep-Un..| 4 |M&E.|Met..../Tim....|Tim...| 7.80) RR.|Sp..|/Worm E.. .|3E.. . |IntR-W. |IntR-W. | Ross. . |S&N..|Stan...../C-S.|R-S.|Service.............. 76 
1s CO ee | ae B-L..... SG...|Sep-Un..} 4 |M&E.|Met....|Tim..../Tim...}10.25)RR.|Sp..|Worm...|3E.. .|}E...|IntR-W. |IntR-W. | Ross. .|S&N..|Stan..../C-S.|R-S.|Service............. 101 
ate Biticuves D-M....|B-L..... SG...|Sep-Un..} 3 |Spi...|/Met..../Tim....|Tim...| 7.20)RR.|....|Worm E.. .|4E.. .|ExtR-W.|IntR-W. | Ross. .|S&N..|StM....|Art.|P-S.|Signal.............. NF 
se B-L..... D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...|Met..../Tim..../Tim...| 7.75)RR.|..../Worm...]..... E.. .|ExtR-W.|IntR-W . | Ross. . |S&N..|StM....|Art.|P-S.|Signal............... H 
pais |, ae D-M....|B-L..... SG... |Sep-Un..| 4 |Spi...|/Met....|Tim..../Tim...| 9.25]RR.|....|/Worm...|4E...|}E...|ExtR-W.|IntR-W. | Ross. .|S&N..|StM....|Art.|P-S.|Signal................ J 
Bae B-L.....|D-M....|B-L.....|SG...|Sep-Un..| 4 |Spi...|/Met....|Tim....|/Tim...}12.00)RR.|....|/Worm...|4E...|3E...|ExtR-W.|IntR-W .| Ross. .|S&N..|StM....|Art.|P-S.|Signal...............M 
ee B-L.....|D-M....|B-L.....|SG...|Sep-Un..| 4 |Spi...|/Met....|Tim....|Tim...}11.66)RR.}..../Worm.. .|4E.. .|}E...|ExtR-W.|IntR-W. | Ross. .|S&N..|Smith...|C-S.|P-S.|Signal...............R 
ee B-L..... D-M....|B-L..... SG...jUn-WE..| 3 |Spi...|/Met..../Tim....|Tim...} 7.20|}RR./Sp..|Worm.. ./}E.. .|3E...|IntR-W. |IntR-W .| Ross. .|S&N..|........ Art.|P-S.|Standard............ IK 
aa BL..... D-M....|B-L..... SG...|Sep-Un..| 4 |Spi...]/Met....|Tim..../Tim...| 8.50) RR.|Sp../Worm...|3E...|}E...|IntR-W.|IntR-W. | Ross. .|S&N..}........ Art.|R-S.|Standard............ 76 
ee B-L.....]D-M....|/B-L.....]SG...|Sep-Un..} 4 {Spi Met..../Tim..../Tim...|10.30|}RR.|Sp../Worm.. .|3E...|}E...|IntR-W.|IntR-W.|Gem..|W&W.|........|Art.|P-S.|Standard............66 
hi. as B-L.....|D-M....|/B-L.....]SG...|Sep-Un..| 4 {Spi Met... .|Tim... ./Tim...|11.33]}RR.|Sp..|Worm.. ./3E...|4E...|IntR-W.|IntR-W.|Gem..|W&W.|........|C-S.|P-S.|Standard............5K 
pe B-L..... D-M....|B-L..... SG.../Un-WE..| 4 |...... Met... ./Tim....|Tim...| 7.00)RR.|Sp..|/Worm.. .|}E.. .|E...|/IntR-W. |IntR-W. | Ross. .|W&S..|Prud....|Art.|P-S.|Sterling............ 1% 
° B-L..... D-M....|B-L..... SG...]Un-WE..| 4 ]|...... Met....|Tim....|/Tim...} 7.70|RR.|Sp..|Worm.. .|4E.. .|}E...|IntR-W. |IntR-W.| Ross. .|W&S..|Prud....|Art.|P-S.|Sterling.............. 2 
Pp ae D-M....|B-L..... SG...]Un-WE..| 4 |...... Met....|Tim..../Tim...| 7.70|}RR.|Sp. .|Worm.. .|4E.. .|4E.. .|IntR-W.|IntR-W. | Ross. .|W&S..|Prud....|Art.|P-S.|Sterling............ 2% 
ae Hele D-O....j}Own....|CM...|Sep-Un..} 3 |...... Met... ./Tim....|Tim...| 8.75|RR.|Sp..|Worm.. .|4E.. .|3E...|IntR-W.|IntR-W. | Ross. .|W&S..|Prud....|Art.|P-S.|Sterling............ 3% 
i Hele D-O..../Own....|CM...|Sep-Un..| 3 |......]Met..../Tim..../Tim...| 8.80)RR.|Sp..|Worm.. .|#E.. .|4E...|IntR-W. |IntR-W .| Ross. .|W&S..|Prud....|Art.|P-S.|Sterling..............5 
)-P Hele....]D-O....|Own....]CM...|Sep-Un..| 6 |UMCo|Met....|Cont....}/Own..| 7.04)RR./Sp..|Ch...... E.. .|}E.. .|IntR-W .|ExtDr.. .| Ross. .|W&S..|Smith...|C-S.|P-S |Sterling.............. 5 
-P Hele D-O....|Own....|CM...|Sep-Un..| 6 |UMCo|Met....|Cont....|Own..| 7.04)RR.|Sp../Ch...... E.. .|E.. .|IntR-W.jExt..... Ross. .|W&S..|Smith. ..|C-S./P-S.|Sterling............ 14 
ae. | Via asennnetbeceesms clemmatccabexeye n-WE..| 3 |Therm|Fab..... Col..... Col...| 5.87]Sp. .|Sp..|S-B..... EF... |$E.. .|Ext..... IntR-W.|...... . | 3 Bee Art.|P-S.|Stoughton............ 
ee B-L.....]D-M....|B-L.....]SG...|Un-WE..| 3 |Therm|Fab.....|She...../She...| 6.00}RR.|Sp..|Worm.. .|$E...|3E...|IntR-W.|IntR-W.|......|/S@N..]........|Art.|P-S.|S EA 
a B-L.....]D-M....|B-L.....|SG...|Un-WE..| 3 |Therm/Fab.....|She.....|She...| 7.80)RR.|Sp..|Worm...|}E...|4E...|IntR-W.|IntR-W.]...... ......../Art.|P-S.|Stoughton............B 
(ae | 2 D-M....|B-L..... SG...|Un-WE..| 4 |Therm|Fab..... She..... She...} 8.66|RR./Sp..|/Worm.. .|4E...|}E.. .|IntR-W.|IntR-W. | Ross..|......}........ Art.|P-S.|Stoughton............ D 
ies See << ee ee ee ee 4 |Therm|Fab.....|She..... She...| 8.75|RR. |Sp..|Worm...|$E...|$E.. .|IntR-W. |IntR-W.|Ross..|....-.]..- 2... Art.|P-S.|Stoughton............ f 
eo), | ae D-M....|B-L..... SG.../Un-WE..} 4 |Spi.../Met..../Tim..../Tim...| 7.75]Sp..|Sp..]Worm.. .|El...|/El...|IntR-W. |IntR-W. | Ross. .|S&N../Wayne. .|Art.|P-S.|Sullivan.............. E 
10 Bekvecse D-M Bel... .0. SG... |Sep-Un 4 |Spi...|/Met....|Tim....|Tim...|10.33|RR.|Sp../Worm...|El...|El...|IntR-W. |IntR-W. | Ross. .|S&N..|/Wayne. .|Art.|P-S EE ee 
vC ty ae D-M | SG...|Un-WE..| 3 |Therm|Fab..... . ae Sp..|Sp../Worm.. .|}E...|}E...|IntR-W.|IntR-W. |Lav...|S&N. d....|Art.|P-S.|Super Truck......... 40 
ae i) oe D-M SG...|Un-WE..} 4 |Therm/Fab..... . She...| 8.75|Sp../Sp..]Worm...|}E.. .|4E.../IntR-W. |IntR-W.|Lav...|S&N..|Prud....|Art.|P-S.|Super Truck......... 50 
ae Ful.....]/D-M Ful.....|SG...|Sep-Un 4 {Spi et She...../She.. .|10.75)Sp..|Sp..|Worm.. .|}E.. .|}E...|IntR-W. |IntR-W. | Ross. . |S&N..|Smith...|C-S.|P-S.|Super Truck. ........70 
casks See D-M....|Ful..... SG...|Sep-Un..| 4 |Spi...}Met....|/She..... She. . .|10.75|RR.|Sp..|Worm...|}E...|}E.:.|IntR-W. |IntR-W. | Ross. .|S&N..|Smith...|C-S.|P-S.|Super Truck... ..... 100 
i.) ere D-M | Pe SG...]Un-WE..| 3 |Pet...|Met She..... She...| 7.75)Sp. .|Sp../Worm.. .|}E.. .|}E.. .|IntR-W.|IntR-W. | Ross. . |S&N..|Smith. ..|C-S.|P-S. |Tiffin.............. GW 
D-P Ful.....]D-M a SG...|/Un-WE..| 4 |Pet...|Met She..... She ..| 8.75|RR.|Sp..|Worm.. ./4E.. ./4E.. .|IntR-W. |IntR-W. | Ross. .|S&N..|Smith...|C-S.|P-S.|Tiffin............. MW 
D-P Det... D-M Cotta...|CM...|Sep-Un..| 4 |Pet...|Met She..... She...} 8.75)RR.|Sp..|Worm.. .|3E.. ./4E.. .|IntR-W. |IntR-W. | Ross. .|S&N..|Smith. ..|C-S.|R-8.| Tiffin. ............. F35 
D-P B&B....|Pla..... Cotta...|CM.. .|Sep-Un 4 |Pet...|/Met She..... She. . .|10.25)RR.|Sp..|Worm.. .|}E.. ./4E.. .|IntR-W. |IntR-W. | Ross. . |S&N..|Smith. ..|C-S.|R-S.|Tiffin.............. Tw 
D-P B&B..../Pla..... Cotta... |CM.. .|Sep-Un. 4 |Pet Met She... .}10.25|RR.|Sp../Worm.. .|}E.../3E...|IntR-W. |IntR-W. | Ross. .|S&N..|Smith...|C-S.|R-S.|Tiffin.............. UW 
a | re ee Se eae Stns shakivdvgdes ee Pe a ear Seer Fl Re Bere) Re Beer Py RPS | er 
oe, | ere ee ye | Oe ee eS See eee ee a eee vee: ON od eee Ee ee eee aS 
cc MD scagueamee toga oe a SAE er es Se Sepa eer Ne ee Oe ee eee ON eee eee eee | Ee 
—eN) CUErar | Coens "ee GREE: HeGeee & a eee ee eee a ee ee ee ee ee ee eee IRE 
es Re D-M....|Ful.....|SG...|Un-WE..|.....]...... Met... .|Shu.....|Tim...| 7.25|RR.|Sp..|Worm...|JE...|4E...|Int..... ~ eee Ross. .|W&W.|........ Art. |P-S.|Tower................ J 
0c Bee D-M..../Ful..... SG...|Un-WE..|..... Spi... iMet.... (Tim... .{Tim...].-0.. RR. |Sp..|Worm.. .|$E...|}E...|Int..... er Ross. _ | aaa Art.|P-S.|Tawer............... H 
|, ae D-M....|Ful..... SG...|Un-WE..| 4 [Spi | ee: Re ee RR. |Sp..|Worm.. .|4E... iE. IntR-W. |IntR-W. | Ross. 2 eee Art.|P-S.|Tewer...........: G 
ae Cov.....|D-M....|Cov... ./SG...|Un*WE..} 3 |......|Fab..... ..|Rus 6.15|Sp..|Sp..|I-G...../El.../El...|Ext.....|IntR-W.|Own. .|W&W.|Day. ...|Art.|R-S. | Traffic Speedboy 
0-C... Ful <3: D-M....|Ful.....|SG...|Un-WE..| 3 |Snead.|Fab..... > Clark.| 7.25/Sp../Sp..|I-G..... E.. .|4E.. . |Ext IntR-W.| Jac. . N. d....|Art.|P-S.|Transport............ 20 
C-C. Lj eee D-M..../Ful..... SG.../Un-WE..| 3 /Hart..|/Met..../Col..... Clark.| 7.60|Sp..jSp..|I-G..... E.. .|3E.. .|ExtR-W.|IntR-W.| Jac. ..|S&N..|Prud....|Art.|P-S.|Transport............ 30 
CC... | Se D-M....|Ful..... SG...|Un-WE..| 4 |Hart..j/Met..../Col..... Clark.| 8.15}Sp..|Sp..jI-G..... edhdccaaasxa IntR-W.| Jac. ..|S&N..|Prud....|Art.|P-S./Transport............ 50 
CC. B&B....|Pla..... Cotta.../CM...j}Un-WE..| 4 |Hart../Met....|Shu..... Clark. |10.00|Sp..|Sp..|I-G..... E.. .|3E...|Dr..:... IntR-W.| Jac. ..|S&N..|Clark. ..|C-S.|P-S. | Tra: eee ey 70 
C-C.. 7 Bee D-M....|Ful..... RB A es RR Re ARR Pees PY RR. |TA. |Worm.. .|4E.. .|4E.. . |IntR-W. |IntR-W. | Ross. .|S&N..|........ Art.|P-S.|Trabeld.............. K 
a Cov..... D-M....|Cov..... SG...|Un-WE..| 3 |M&E.|Met..../She..... She...| 7.80|/RR.|Sp..|/Worm.. .|4E.. .|4E.. .|IntR-W. |IntR-W.| Ross. .|S&N..|Sch..... Art. (P-6. Fivaglier........--003- B 
ee Cov.....]D-M....|Cov.....]SG...|Un-WE..| 3 |M&E.|Met..../She...../She...| 7.75|RR.|Sp..|Worm.. .|4E...|}E...|IntR-W.|IntR-W. | Ross. .|S&N..|Sch.....|Art.|P-S./Trayler..............C€ 
es. Own..../Pla..... Own....|/SG...]Un-WE..| 4 |Hart..)/Met....|She..... She...| 7.75|RR./Sp../Worm.. .|4E.../3E.. .|IntR-W. |IntR-W. .- S&N..|Sch..... Art. |P-S.iTrayler.............. D 
ee. B-L.....|D-M....|B-L.....|SG.. . |Sep-Un 4 {Spi Met....|She...../She...| 8.75|}RR.|Sp..|Worm.. .|3E...|3E...|IntR-W. |IntR-W. .- |S&N..|Smith.../C-S.}..../Traylor..............E 
eee B-L.....]D-M....|B-L.....|SG. . . |Sep-Un 4 |Spi Met....|She...../She.../10.25|}RR.|Sp..|Worm.. .|3E.../4E... |ExtR-W.|Ext.....|Ross..|S&N..|Smith...|C-S.|P-S.|Traylor.............. 
Tae Ful.....]D-M....]Ful..... ..|Un-WE..| 3 |Uni...|Met..../Tor. Clark.| 6.75|Sp..|Sp..|I-G.....|$E...|4E...|ExtDr...|ExtR-W.|Gem..|W&W.|North...|Art.|R-S./Triangle............AA 
0-C. D-M....|Ful..... SG...]/Un-WE..} 3 |Uni...|/Met....|Col..... Clark.| 7.25}Sp..|Sp..|I-G..... E.. .|}E.. .|ExtDr...|ExtR-W.|Gem. .|W&W.|........ Art. |R-S./Triangle.............. 
0-C. a eee D-M....|Ful..... SG...|Un-WE..| 3 |Uni...j/Met..../Tor..... Clark.| 9.00/Sp../Sp..jI-G..... E.. .|}E.. . |ExtDr.. .|ExtR-W.|Gem. .|W&W.|........ R-S.|Triangle.............. Cc 
0-C... i, oe D-M....|Ful..... SG.../Un-WE..| 4 |Uni...|/Met..../Tor..... Clark.| 9.00|Sp../Sp..|I-G..... E.. .|}E.. .|ExtDr...|ExtR-W.|Gem. ./W&W.|........ ....|R-S.| Triangle. ............ 
0-C.. oe D-M....|Ful..... SG...]Un-WE..| 3 |Arvac.|/Met..../Shu..... Clark.| 8.00|Sp..|Sp..jI-G..... E.. .|4E.. .|Ext..... IntR-W . | Ross. . /S&N..|Bimel. . . | Art. |R-S./Twin City.......... BW 
S&0. B&B i: , ee SG...|Sep-Un..| 4 |...... &F...|Tim....|Tim.,.}10.33] RR. |Sp..|/Worm...|}E.../4E.. .|IntR-W. |IntR-W. | Ross. .|S&N..|Smith.. |C-S.|R-S./Twin City.......... AW 
S&O. 
Sac Bekiccsst D-M....|B-L...../SG...|Un-WE..| 4 jSpi...jMet..../She..... She...} 6.50}Sp../Sp..|Worm.. ./3E...|4E...|/IntR-W. |IntR-W. | Ross. .|W&W.|Jones. ..|Art.|P-S.|Ultimate............. A 
aay B-L..... D-M....|B-L..... SG...|]Un-WE..| 4 |Spi...|/Met..../She..... She...| 7.75) RR./Sp..|Worm.. .|3E... Ss IntR-W. |IntR-W.| Ross..}...... Jones. ..|Art.|P-S.|Ultimate............ BB 
ae 1 ee D-M..../Ful..... SG...]Un-WE..} 4 |Uni...|/Met....|She..... Wal...| 7.66/Sp../Sp../B-S..... 1... /El...|ExtDr...|IntR-W.|Ross..|S&N..|........ Art. 1-@. Niiee. 2.2... estas FW 
S&0.. a Bee D-M..../Ful..... SG...|Sep-Un..| 4 |{Uni...}/Met..../Shu..... Wal... |11.50}Sp..|Sp..|B-S..... El...|El...jExtDr.. .|IntR-W.| Ross. .|S&N..}........ C-S.|P-S.|Unien............. HW 
S&0.. | Se D-M....|Ful..... SG...|Sep-Un..| 4 |M&E.]........ Sav..... Wal.. ./10.50)Sp..|Sp..|B-S..... El. ..|/El...{ExtDr.. .|IntR-W. | Ross. .|S&N..|Smith...|C-S.|P-S.|Union.............. Iw 
8&0. FUL; 00. D-M....|Ful..... SG...|Un-WE..| 3 |Spi...|Met....j/She..... She...} 7.00/Sp../Sp..|/Worm.../}E...|4E.. .|IntR-W.|IntR-W.|Jac.../S&N..)........ Art. |P-S.|United.............. AT 



























































ag For abbreviations, see pages 350 and 351. 








360 AUTOMOTIVE INDUSTRIES February 16, 1922 
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TIRE SIZE ENGINE ELECTRICAL SYSTEM 
¢ OILING FUEL SYSTEM GOVERNOR | SPEED 
P 5 § SYSTEM © 
Make and Model a 34 wal | ‘ s g g 
s = aj e -— J o CI oe ry 
5i¢ SS 18! 6 $ s | F = | 2 
gif] al « 54 |S Ss 1s s |x 5 |é 
& | a c é ri el » . Fa} > 4 sa 3 s Js 8 % "2 
rs) D = = S © = s s =] 2 a |S as 4 
a] = ‘ © 2° = - so Sie } a Se {5 Be © s= 7 s o 3 
e12|/ 2 || 4 | de |e] 8 | $2 /2) 2) & |S2| 28 es 2) 3 |e Gelb] & | ed | ae 
elel a = zea |o| Se a= |\ee| & ee |6e] SS |Su| eo = ee |Scleel oO | SS |] Se a 
eS BT} 23 36x4 |36x7 |Buda...|4-43x54 | 4 |Met-Gear..|Mod....|Fin...|/Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Gra...|Simp Cent. .}1225| 15 |Remy../Eis....]...... Ful 
| ER CT} 3% |157 /36x5 |36x5d_|Buda 4-44x54 | 4 |Met-Gear../Mod....|Fin...|Pump.|Hol-Crk.|Gear. .|Stromb..| 1} |Gra.../Simp Cent. .|1233} 13 |Remy..j/Eis....]...... Ful 
United States......... N/ 14 [144 [36x34 [36x5 [Cont 4-33x5 4 |Met-Gear..|Long....|Fin...|Pump.|Cir-Spl..|/Ecc...|Stromb..| 1 |Vac...}........]....-- 1400} 19 |Bosch..|Bosch..}...... Ful 
United States.........R| 3 [156 |36x4  |36x4d_ | Hink 4—4x54 4 |Met-Gear..|/Long..../Fin...|Pump.|Hol-Crk.|Gear..|Stromb..} 1} |Vac...|/Hink Cent. .|1400] 17 |Bosch. .|Eis....]...... B-I 
United States......... S| 4 |168 |36x5 (36x5d |Hink 443x534 (| 4 |Met-Gear..|/Long....)Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Vac...|Hink Cent. ./1200} 12 |Bosch..|Eis....}...... B-I 
Velie................46] 14 |133 [36x34 |36x5 |Cont..../4-33x5 | 4 |N-M-G....|McCo...|F'n...|Pump.|Cir-Spl..|Ecc...|Stromb..} 1 |Gra...|Mon..../Suc...]....] 16 |Bijur...]....... CC... B& 
Veteran..............E} 14 |186 |34x5p |34x5p |Buda...|4-33x5} | 4 |Met-Gear..}/McCo...|Fin...|/Pump.|Hol-Crk.|Gear..|Zenith...| 1 |Vac...{|Dup..../Cent..|....] 20 ].......]......- CC... Be 
\eteran..............D] 2} |156 |36x4 [36x7 (Buda... |4-44x54_ | 4 |Met-Gear..|McCo...|/Fin...|Pump.|Hol-Crk.|Gear. .|Zenith...} 1} |Vac...|/Dup..../Cent../1000) 18 |....... Fis... .|C-C... B& 
Veteran..............H/34-4]156 |36x5 [36x10 (Buda. . . |4~44x6 4 |Met-Gear..|McCo...|Fin...|Pump.|Hol-Crk.|Gear..|/Zenith...| 1} |Vac.../Simp..../Cent../1000} 14 ]....... Eis... .|C-C... B& 
Vim.................29] 4 ]108 |31x4p |81x4p |Own..../4-34x43 | 4 |Met-Gear..|........ _ She ee Cir-Spl..|/Ecc...|Zenith...| % |Gra...|West..../West..|2000) 33 |.......J....... 0-C... B& 
_ RE 30| 4 1127 |3%. 44p |32x44p |Own....]......... i RS ae Sa Fin. ..|Ther..|Cir-Spl..|Ece...|Zenith...| % |Gra...]........ Wenk..| M00) SB: Bora c.ns cobs wonie 10-0... B& 
Vim... 31] 1 |125 |35x5p |35x5p |Her..... 4-33x5t | 4 |Met-Gear..|........ Fin. ..|Pump.|Hol-Crk.|Gear..|Zenith...} 1 |Gra...|........J...... 1800} 30 |....... Splitd. .|O-C... Cor 
Vim... 23| 3 1175 |36x5 |36x5 ‘|Her.....|4-43x5} | 4 |Met-Gear..|........ Fin. ..|Pump.|Hol-Crk.|Gear. .|Zenith...| 1} |Gra...|Dup..../Suc...|1250] 14 ]....... plitd. .|0-C... B-I 
eee 25| 24 [148 |36x4* [36x8* |Wis..... 4-41x6 4 |Met-Gear..|/Long....|Fin...|Pump.|Hol-Crk./Gear. .|Zenith...| 14 |Gra...|Pier..... Cent. .|1250} 15 |....... oer ae B-I 
SS eee 35) 34 1168 |36x5 [40x10 |Wis..,.. 4-43x6 4 |Met-Gear..|Long....|Fin...|Pump.|Hol-Crk.|Gear..|Zenith...| 1} |Gra...|Pier..... CEE, LUM OF Uvpectncdwexdacebwenens B-I 
Walker Johnson. ..... A| 2 |140 |34x34 |34x6 |Buda.../4-33x54 | 4 |Met-Gear..|/Bush..../Fin...|Pump.|Hol-Crk.|Gear..|Zenith...} 1 |Vac...]........[...... 1700} 30 |....... | SA eee Ful 
‘Walker Johnson. ..... B/ 3 |150 |36x4 |36x8 |Buda...|4-43x5} | 4 |Met-Gear../Bush....|Fin...|/Pump.|Hol-Crk.|Gear. .|Zenith...| 1} |Gra...|Pier..... Cent. .|1440] 18 |Fis....|Eis....]...... Ful 
| Se 15| 5 |168 |36x6 |40x6d |Wau..../4-44x64 | 2 |Met-Gear../Bush....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 14 |Gra.../Wau Cent. .|1100} 15 |West.../Apollo..}...... B-I 
SD ss os cant eeenn 1 {128 |34x5p |34x5p |Buda...|4-38x5 4 |Met-Gear..|G&O....|Cel...|Pump.|Cir-Spl..}...... RES aS Pe ee Me | SR eee eee B-I 
White.. .15-45| 3 | 1433/34x5p |34x5p |Own..../444x5 4 |Met-Gear..|........ Cel. . ./Pump.|/Hol-Crk.|Gear..JOwn....| 14 |Vac.../Own....|Cemt..|../.[.cccleccccccfeccecccfeccces Ow 
RS Siena scam 15 1334|34x5p |34x5p jOwn....|4-33x5 4 |Met-Gear..|........ ee | SS re IR a ee Are ee See Ow 
White ....20] 2 |1453/36x4 |36x4d_ |Own..../4-32x54 | 4 |Met-Gear..]........ Cel...|Pump.|........ Bik, SME. PMR gaint che sanectstealeescleconewePoacueesbosiccs Ow 
White ..20-45) 2 [168 |36x4* |36x4d* |Own 4-44x53 | 4 |Met-Gear..)........ Cel. ../Pump.|Hol-Crk.|Gear../Own....| 14, |Vac...JOwn....|Cent..]....]....[eccccccfecccccc{eccers Ow 
See 40) 3} [174 |36x5 |40x5d wn 4-33x5 4 |Met-Gear..|........ Fin. ..|}Pump.|Hol-Crk./Gear..j}Own....| 1} |Vac.../Own....|Cent re Ee RSE. See Ow 
RR RRR = 45| 5 |174 |36x6 |40x6d |Own....|4-44x52 | 4 |Met-Gear..]........ Fin. . .|Pump.|Hol-Crk.|Gear..|Own....| 1} |Vac...|Own....|Cent..|....]....]......cfeceeeeefeeeess Ow 
White Hickory......... 1 |134 |34x5p |34x5p {Cont....|4-33x5 ft ee, a ee re Ee Stromb..|....|Vac...]Dup....|Cent..|1310} 22 |....... (ee Aree Ful 
White Hickory... .... H| 1} | 144 |36x3} |36x5  |Cont....|4-33x5 | 4 ].......... RRS, | ERS RR (ape |e es Stromb..|....|Vac...|Dup....|Cent..|1190] 15 ]....... iE ae Ful 
White Hickory......... 34 |156 |36x5  |36x5d |Cont....|4-44x5$ | 2].......... PO AMM allie Socal vn cased lncesea Stromb..|....|Vac...|Dup....|Cent. .|1157] 12 ]....... iaxcdlicesss Ful 
I oS ein sx. cene K/ 1 |144 |36x3* |36x4* |Wau..../4-33x5 4 |Met-Gear..|E&M...|/Fin...)/Pump.)Cir-Spl..|Gear..|Stromb..| 14 |Gra...|Wau..../Cent../1000} 13 |NE..../Eis....]...... Ow 
RS ins 5 0: snenene L} 14 | 144 |36x34* |36x5* |Wau 4-33x5 4 |Met-Gear..|E&M...|Fin...|Pump.|Cir-Spl..|Gear..|Stromb..} 14 |Gra...|Wau..../Cent..|1000) 12 |N TES ae Ow 
Wichita M 144 |35x5* |36x6* |Wau 4-34x5 4 |Met-Gear..|E&M...|Fin...|Pump.|Cir-Spl..|Gear..|Stromb..| 1} |Gra...]Wau....|Cent..|1000} 12 |NE Eis 
Wichita R| 24 |144 |36x4* [36x7* |Wau 4-33x5 4 |Met-Gear..|E&M...|Fin...|Pump.|Cir-Spl..|Gear..|Stromb..| 1} |Gra...]Wau....|Cent..|/1000} 12 |NE Fis S-P Ow 
Wichita RX} 23 |160 |36x4* |36x8* |Wau 4-43x5 2 |Met-Gear../E&M...|Cel...|Pump.|Hol-Crk.|/Gear..|Stromb..| 1} |Gra...|Wau..../Cent..|1000] 12 |NE Eis 8-P Hai 
Se 33 |165 |36x5 {36x5d |Wau 4-44x6 2 |Met-Gear..|/E&M...;Cel. ..|Pump.|Hol-Crk.!Gear..|Stromb..| 1} |Gra...]Wau..../Cent../1000} 9 |NE Eis S-P Ha 
ee 5 {165 |36x6 |40x6d |Wau 4-44x6 2 |Met-Gear../E&M.../Cel. ..|Pump.}Hol-Crk.|Gear..|Stromb..| 14 |Gra.../Wau....|Cent..|1000} 8 |NE Eis S-P Ha 
Wilcox Trux........... 1 /|130 |36x4* |36x4* |Buda 4-33x54 | 4 |Com-Gear.|Long....|Fin...|Pump.|Cir-Spl../Gear..|Stromb..| 1 |Gra...|Simp....|Cent../1500]....|/West...}.......]...... B-] 
7eees B0Ux.....,.... B| 14 |135 |36x4* |36x5* |Own 4-43x5 2 |Com-Gear.|Long....|Fin...|Pump.|Cir-Spl..|Gear..|/Stromb..| 14 |Gra...|/Dup....|Cent..|1100]....).......[......-)eeeeee Mé 
Wilcox Trax..........C} 2} |150 |36x4* |36x3}* |Own 4-44x5 2 |Com-Gear.|Long....|Fin...|Pump.}Cir-Spl..|Gear..|Stromb..| 1} |Gra...}........ 2 3h GS Re, Se eee Mé 
Wilcox Trux.......... E/ 3} | 162 |36x5* (|36x5d* |Buda 4-43x6 4 |Com-Gear.|Long....|Fin...|/Pump.|........ Gear. .|Stromb..| 14 |Gra...|Dup i Re ee eee eee Mé 
Wilcox Trux..........F| 5 |162 |36x5 40x12 |Buda...|4-43x64 | 4 |Com-Gear.|Long....|Fin.../Pump.|Cir-Spl..|Gear..|Stromb..} 1} |......]........[....-- RR Re eS Pree be 
een F| 14 | 140 [36x34 |36x5 {Own 4-33x5 4 |Met-Gear..}Long....|Fin...|Ther. .|Cir-Spl..|Pist...|Stromb..| 1 |Gra...|Pier..... ee ee ee Ae & 
Eee EA! 2} |152 |36x4 |36x7 |Own 4-44x5 4 |Met-Gear..|Long....|Fin...|Pump.|Hol-Crk.|Pist.. .|Stromb..| 1} |Gra...|Pier..... oe) Re ee eee : 
ID sie i c'sw sccockrid 34 1160 |36x5 |36x5d [Own 4-44x5 2 |Met-Gear..|Long....|Fin...|Pump.|Ho!-Crk.|Pist...|Stromb..| 14 |Vac...|Pier..... Cent. .|1100) 15 |Eis....j.......].... & 
See 5 |160 |36x6 (|40x6d |Own 4-43x6 2 |Met-Gear..}Long....|Fin...|Pump.|Hol-Crk.|Pist...|Stromb..| 14 |Vac...|Pier..... emt. .US0G) 36 Pies ss dacsiccsless.s: 
a 751) 2-1) 135 |34x44p |35x5p |H-S..... 4-3}x5 4 |Met-Gear..|Bre..... PT...|Ther..|Cir-Spl..jGear..|Stromb..| 1 |Vac...|........]...... 1600] 30 |West...|West.. .|O-C P ; 
NSS 5 35 soc ome 39) 14 |140 |34x34 [34x5 | Wis..... 4-33x5 4 |Met-Gear../Bre..... PT. ..|Pump.|Hol-Crk.|Gear..|Stromb..| 14 |Vac...).......<].....- 1400) 20 |Eis. .. .|Eis OC be 
‘Winther. .430) 14 |132 |32x4 |32x4 | Wis..... 4-33x5 4 |Met-Gear../Bre..... PT. ..|Pump.|Hol-Crk.|Gear. .|Stromb..| 14 |Gra...}......../...... 1400} 15 |Eis. . . .| Ris Bi 
aa 49| 2 |147 |34x4 |34x4d |Wis..... 4-4x5 4 |Met-Gear..|Bre..... PT... .|Pump.}Hol-Crk.|Gear..|Stromb..| 1} |Vac...1........]...... 1400| 17 |Eis..../Eis....j/0-C . 
ee 50} 24 1110 |36x6p |42x9p |Wis..... 4-4x6 4 |Met-Gear..|Bre..... PT... .|Pump.|Hol-Crk.|Gear..|Master..| 1} |Vac...}.:......]...... 1250} 18 |West.. .|West.. .|O-C be 
eat Oe 450) 24 }150 |34x5 |36x6 |Wis..... 4~4x5 4 |Met-Gear..|Bre..... PT... .|Pump.|Hol-Crk.|Gear. .|Stromb..| 14 |Gra...|........|...... 1400] 13 |Eis....|Eis 0-C. Rt 
Winther... .-70| 34 | 150 |36x5 |36x5d |Wis..... 4-4x6 4 |Met-Gear..|Bre..... PT. ..|Pump.|Hol-Crk.|Gear. .|Master..| 1} |Vac...}........]...... 1250} 15 |West...|West.. .|O-C Be 
Winther. . -109| 5 |162 |36x6 (|40x6d |Wis..... 4-44x6 4 |Met-Gear..|Bre..... PT... .|Pump.|Hol-Crk./Gear..|Master..| 14 |Vac...|Dup Cent. .|1200| 12 |West.. .|Eis 0-C. Be 
Winther. . 140) 7 | 162 |36x6 |40x7d_ | Wis..... 4-5x6 2 |Met-Gear..|Bre.....|PT...|Pump.|Hol-Crk.|Gear..|Master..| 1} |Vac p Cent. .|1000} 10 | West...) Eis 0-C a 
Witt-Will............ N| 14 | 144 |36x33 |36x7  |Cont....|4-33x5 SR ee Fin. ..|Pump.|Cir-Spl. .|Pist.. .|Zenith...| 1} |Gra...|Pier..... Cent. .|1500} 25 |....... Eis 8-P BI 
Witt-Will............ P} 24 |144 |36x34 |36x7d |Cont....|4-44x5} | 4 |Met-Gear..|Bre..... Cel. ..|Pump./Cir-Spl. .|Pist...|Zenith...| 1} |Gra...|Pier..... Cent. .|1500} 40 |....... Fis S-P Ful 
Wolverine........... Jl} 1 {140 |34x34* |34x5* |Cont..../4-33x5 4 |Met-Gear..|Long....|Fin...]Pump.|Hol-Crk.|Gear..|Stromb..| 1 |Gra...|Pharo...|O-Op..|1400| 18 |Bosch..{His....|.....- Ful 
‘Wolverine......... J114| 14 | 140 |34x3}* |34x5* |Cont..../4-33x5 4 |Met-Gear..|Long....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1 |Gra...|Pharo...|O-Op..|1480} 18 |Boseh..}.......)....-- Fu 
Wolverine... ...+-32] 2 1148 134x4* |34x7* |Cont....|4-33x5 4 |Met-Gear..|Long....|Fin...|Pump.|Hol-Crk.|/Gear..|Stromb .| 1 |Gra...|Pharo...|O-Op..|1400] 18 |Bosch..jBis....|...... Ful 
Wolverine........... K/|23-3/ 168 |36x4* |36x8* |Cont....|4-44x5} | 4 |Met-Gear..|Long....|Fin...|Pump.|Hol-Crk.|Gear..|Stromb..| 1} |Gra...|Pharo...|O-Op..|1300| 14 |Bosch..|His....|...... Fu 
"Wolverine............ L| 3} |186 |36x5 {36x10 |Cont....|4~44x54 | 2 |Met-Gear..|/Long....|Fin...|/Pump.|Hol-Crk.|Gear..|Stromb..| 14 |Gra...|Pharo...|O-Op..|1200| 12 |Bosch. .|Eis u 





For abbreviations, see pages 350 and 351. 
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MILES CONTROL- TE 
£ TIRES BATTERY PER MOTOR LER DRIVE 
Ps eee CHARGE SPEED IN = W: 
c Wheel- tance | MILES W: 
MAKE AND | ° base SIZE IN | from PER GEARING 
MODEL g in INCHES |Ground HOUR Total | Propul- W: 
3 | Inches | Kind to Top No. Amp. Location s Loca- | Speeds Gear | sion W: 
o of | Loca- Plates} No. | No. | Hr. | Loaded and z “ tion | Ahead Reduc-| Taken W: 
bad Frame | tion | Make er |Cells|Trays| Capa- Number! © 3 =| .| 3 First | Final | tion byt 
z Front|Rear| Ins. €eil city 4 /18/2/4) 3 Reduc-| Drive W: 
a y S/fis/3] 8 tion W 
— ‘ 
i 91§ |solid*. |36x3 |36x34} 322 |amid-ujEx*... o* | 42%) 5*- | 136° 45* junit-x-2.|G.E..| 14 | 84] 14] 13 |st-col..) 4 |spur...|spur..| 11.5-1}rad-rd*. =~ 
1 101 |solid*. |36x34|36x4 324 jamid-ujEx*...} 11* 42*| 5* 170* 50* unit-x-2.|G.E..| 14 | 84 | 14 12 |st-col . 4 spur...|spur..| 11.5-1}rad-rd*. W: 
2 116 |solid*.|36x4 |36x4d| 355 |amid-u/Ex*...| 15* 42*| 6* 238* 50* =‘ junit-x-2.|G.E..| 2 84 | 12 10 |st-col.. 4 spur. ..|spur. .|12.14—1}rad-rd*- wv 
af 126 |solid*.|36x5 |36x5d| 364 jamid-u/Ex....| 19* | 42*| 6* | 306* 40*  junit-x-2.|G.E..| 2. | 84] 10 | 8 |st-col.|) 4  |spur.../spur. .}17.32-1}rad-rd* ; 
3 122 |solid*.|36x6 |36x4d| 384 |amid-ujEx....| 19* | 42*) 6* | 306* 45*  funit-x-4./G.E..| 14 | 84 | 11] 9 |st-col.| 4  Ispur.../spur. ./17.32-1|rad-rd*. W: 
5 132 |solid*.|36x7 |36x4d| 38% |amid-ujEx....} 21* | 42*) 9* | 340* 45*  |lunit-x-4./G.E..| 14 | 84 | 10] 8 |st-col.!....... spur. ..|spur. .|20.14-1}rad-rd*. W: 
4 96 |pneu..}32x44/32x44| 30 jopt...|Ex....} 9* | 44%) 4* | 136* 50* —junit-x-1.|G.E..|....] 88 | 163) 15 |indash} 4  [her.....|bevel..|11.12-1|springs. 
1 108 |solid. . |36x3 et 34 Jamid-ujEx....| 11* | 44*| 10* | 170* 50* —_|unit-j-1..|G.E.. .| 88 | 12] 10 jindash} 4  {bevel...|rol-ch.| 11.9-1}rad-rd.. 
2 121 |solid. .|36x4 (36x: 36 = jamid-ujEx....| 15* | 44*| 6* | 238* 50* —junit-j-1.|G.E.. 88 | 11 9 |indash| 4  |bevel...jrol-ch.} 12.8-1)rad-rd.. 
34 133 |solid..|36x5 |36x4d| 39  jamid-ujEx....| 17* | 44*| 6* | 272* 45* unit-j-1.. G.E.. 88 | 10 8 in dash 4 |bevel.../rol-ch.}13.1 -1}rad-rd.. 
5 146 solid. .|36x6 |36x5d} 39 jamid-ujEx....| 19* | 44%) 6* | 306* 40* junit-j-1..|G.E..}....] 88 | 9 7 |indash} 4 = |beyel...jrol-ch.|12.3 -1 rad-rd.. 
24 654 |solid. .|20x5 |20x5 |....... jamid-ujEx*...| 9* | 34%) 5* | 136° ]......... in whls-4|G.E.. 60 | 10 7 |indash| 3 |spur...|int-g..|14.00-1/springs. 
iMax 

















. Specifications AUTOMOTIVE INDUSTRIES 361 
THE AUTOMOBILE 


an | Trucks (Continued) 








































































































































































































YSTEM CLUTCH TRANSMISSION SPRINGS BRAKES STEERING WHEELS 
GEARSET UNIVERSAL AXLES 
JOINTS ay a 
ca t | ow be- 5 a 3 | Make and Model 
s ‘ mie | 6 eB 3 5 E 
& 2 /4/3\8 || £ F 19 |e : 
§ z “ = = Oc ‘a e A a = ee s 
a. sle}lalel 3 Fi Sia] | elHiBlel a lela! ¢} f leelds] a fall 
a 4 e os a ° so os a 
ES = Fils |/f|] § |s& 2/ & |] € | 2 lesesis| € |El2) & | § |sl8F) = ELE 
a Ful...../D-M Ful...../SG.../Sep-Un..} 4 (|Spi...|/Met....|She...../She 8.75/Sp. |Sp..|Worm.. .|#E.. ./4E...|IntR-W.|IntR-W.|Lav...|S&N..|........|C-S.|P-S.|United..............BT 
ee Ful.....|}D-M.... |Ful.....|SG p-Un. 4 |Spi.../Met....|She.....|She...|10.25/Sp. ./Sp..|Worm.. .|3E...|}E...|IntR-W. |IntR-W.|Lav...|S&N..|........|C-S.|P-S.|United..............CT 
ae Ful...../D-M..../Ful...../8G...]/Un-WE..| 3 |Blood.|Met....|Shu.....|Clark.| 7.60/Sp..|Sp../I-G.....|#E...|4E...|ExtR-W.|IntR-W. |Lav...|S&N..|Sch..___|Art.|P-S.|United States.........N 
no. B-L.....]D-M.... |B-L.....|SG...|Sep-Un..] 4 |....../F&B....|She.....|She...| 8.70/Sp..|Sp..|Worm.. ./4E...|}E...|IntR-W.|IntR-W.|Lav...|S&N..|Sch...__|Art.|P-S. |United States.........R 
ee B-L...../D-M.... |B-L.....|SG p-Un..| 4 |....../M&F...|She.....|She.../10.25/Sp..|Sp..|Worm. E.. .|3E.. .|IntR-W.|IntR-W.|Lav...|S&N..|Sch.....|Art.|P-S.|United States.........S 
| 
o-c B&B > See Dee SG...|Un-WE..|..... Arvac.|Met ee Tor...| 8.00/Sp..|Sp../I-G..... sE.. .|3E.. .|ExtR-W.|IntR-W.|Ross..|S&N..|Mut....|Art.|P-S.|Velie................ 46 
CC... B&B |. ae Cotta...|CM...|Un-WE..| 3 |Spi...|Met . ee She...} 6.50)Sp../Sp..|Worm.. .|E.../4E.../IntR-W. |IntR-W.|Ross..|S&N..|Smith...|C-S.|R-S.|Veteran.............. E 
CC... B&B....|Pla..... Cotta. ..|CM...|/Un-WE..|..... Spi...|Met..../She..... She...| 7.75|Sp..|Sp..|Worm.. ./4E...|4E...|IntR-W. |IntR-W.|Ross..|S&N..|Smith.../C-S.|R-S.|Veteran.............. D 
CC... B&B....|Pla..... Cotta...|CM.../Un-WE..| 4 |Spi...|/Met..../She..... She...| 8.75|Sp..|Sp../Worm.. .|3E.. ./}E...|IntR-W. |IntR-W.|Ross..|S&N..|Smith...|C-S.|R-S.|Veteran.............. H 
0-C.. | BE. ee eee SG...]/Un-WE..} 3 |...... Oe GE 2 5.50/Sp../Sp..|Worm.../}E.../4E...|IntR-W.|IntR-W.|...... Wé&W.]........ Tl oe Pe 5 29 
0-C B&B |, ee Own a Ae) ee _ | ee aes Beet 5.50/Sp../Sp..|Worm.. .|4E.. .|4E.. .|IntR-W.|IntR-W.|...... Li) Se Cd og i Ra: 30 
oo ee ee a Se eee MEL culvccarncstidastd 6.50|Sp..|Sp..|Worm.. .|4E...|$E...|/IntR-W.|IntR-W.|...... Lis J eee Ay ae eee 31 
0-0 B-L..... D-M....|B-L..... SG...|Sep-Un..| 4 |...... | RE SAR ee) SS 7.75|Sp. ./Sp..|Worm.. .|}E...|4E...|IntR-W.|IntR-W.|...... i eer ATA, WES vie icnsccedice's 23 
a B-L.....]D-M....|B-L.....|SG...|Sep-Un..| 4 |Spi.../Met She.....|She...] 8.75/RR.|Sp..|Worm.. ./4E.../4E.. .|IntR-W. |IntR-W. Ross. .|S&N..|Smith...|C-S.|P-S.|Vulean..............25 
ae B-L.....|D-M....|B-L.....|SG...|Sep-Un 4 |Therm|Fab.....|/She.....|She...|11.75|RR.|Sp..|Worm E.. .|3E.. .|IntR-W. |IntR-W. |Ross..|S&N..|Smith...|C-S.|P-S.|Vulean..............35 
aes Ful...../D-M Ful.....|SG.../Un-WE..) 3 |Spi...|Met..../Tim....|Tim...| 7.75/Sp..|Sp..|Worm...|JE...|}E...|IntR-W.|IntR-W.|Ross..|S&N..|Arch....|Art.|P-S.|Walker Johnson......A 
em Ful.....]D-M 1.....]8G.../Un-WE..| 4 |Spi.../Met..../Tim..../Tim...} 8.50/Sp../Sp..|Worm...|.....|3E...|IntR-W.|IntR-W.|Ross..|S&N..|Arch....|Art.|P-S.|Walker Johnson......B 
‘ae B-L...../D-M War....|SG...|Sep-Un 4 &E.|Met....|Own....|Own..} 9.00/Sp../Sp../I-G...../El...|El...|ExtR-W.|IntR-W.|Ross..|S&N..|Day....|/C-S.|P-S.|Walter..............15 
eae oe B-L.....|D-M B-L.....|/SG Un-WE..|.....|Spi...|/Met..../Shu...../Shu...] 2.00)Sp../Sp../S-B...../}B...|4B...]........]........|Ross..|S&N..|........|Art.|P-S.|Watson................ 
poe Own Pla.....|Own..../SG.../Un-WE..|.....|Own. .|Met....|/Own....|Own..|...../RR.|Sp../S-B.....|3E...|}E.../ExtR-W.|IntR-W.|Own..|W&S..|Own....|Art.|P-S.|White............15-45 
cee 3 Own Pla.....|Own....|SG...|Sep-Un 4 |Own..|Met..../Own..../Own..|...../RR./Sp../S-B.....|4E...|3E.. .|ExtR-W.|IntR-W.|Own. .|W&S..|Own....|Art.|P-S.|White...............15 
Been. Own Pla.....|}Own..../SG...|Sep-Un 4 |Own..|Met..../Own..../Own..|...../RR.|Sp../B-S.....|4E...|4E.../ExtR-W.|IntR-W. |Own. .|W&S.. ..|C-S.|P-S.|White...............20 
aha Own Pla.....|Own..../SG Un-WE..| 4 |jOwn..|Met....j/Own....|Own..|...../RR.|Sp. ... +. /$E.../9E...|Dr......|IntR-W.|Own. .|W&S..|Own..../C-S.|P-S.|White............20-45 
Bee Own Pla.....|Own....|SG Un-WE 4 |Own..|Met..../Own....|/Own..}...../RR./Sp..|I-G.....|3E.../$E...|Dr......|IntR-W.|Own. .|W&S..|Own..../C-S./R-S.|White...............40 
NEA Own Pla.....{Own....|SG Un-WE 4 |Own..|Met..../Own..../Own..|]...../RR./Sp..|I-G.....|$E...|4E...|Dr......|IntR-W.|Own../W&S wn... .|C-S./R-S.|White...............45 
es Ful.....|/D-M Ful.....|/SG Un-WE..| 3 |M&E.|Met....|Tim..../Tim...|.....|/Sp../Sp..|/Worm E.. ./3E.. .|IntR-W. |IntR-W. |Lav...|....../Bimel...|Art.|P-S.|White Hickory......... 
acne Ful.....j/D-M Ful...../SG Un-WE..} 3 |Arvac./Met..../Tim..../Tim...}...../RR.|Sp../Worm E...|3E.. .|IntR-W. |IntR-W.|Ross..}......|/Bimel...|Art.|P-S.|White Hickory.......H 
“eS Ful.....]/D-M Ful.....|8G...|Sep-Un..} 4 |M&E.|Met..../Tim..../Tim...].....)/RR.|Sp..|Worm E.. .|3E.. .|IntR-W.|IntR-W.|Lav...|......|Smith...|Art.|P-S.|White Hickory......... 
Bak of wn Con.....[B-L...../SG...|Sep-Un..| 4 |Own..|Fab...../She.....|She 7.80|Sp. .|Sp..|Worm. E...|4E.. .|IntR-W. |IntR-W. |Ross. .|S&N..|Bimel...|Art.|P-S.|Wichita..............K 
ee Own Con...../B-L.....)/8SG...|Sep-Un..| 4 |Own..|Fab...../She...../She 8.60|Sp. .|Sp..|Worm E.. .|3E.. .|IntR-W.|IntR-W.|Ross. .|S&N..|Bimel...|Art.|P-S.|Wichita..............L 
Own Con..... ae SG...|Sep-Un..| 4 |Own../Fab..... She..... She 8.60/Sp..|Sp..|Worm E.. .|3E.. .|IntR-W.|IntR-W.|Ross. .|S&N..|Bimel...|Art.|P-S.|Wichita.............. M 
S-P Own 3 ae | | SG Sep-Un..| 4 |Own../Fab..... She..... She. ..|10.33/Sp. .|Sp..|Worm E.. ./3E...|IntR-W. |IntR-W. |Ross..|S&N..|Day....|C-S.|P-S.|Wichita.............. 
S-P Hart Con..... ae SG...|Sep-Un..| 4 |Own../Fab..... She..... She 8.75|Sp..|Sp..|Worm E.. .|}E...|IntR-W. |IntR-W. |Ross. .|S&N..|Day....|C-S.|P-S.|Wichita............. RX 
S.p Hart Con..... b...-. SG...|/Sep-Un..| 4 |Own..|/Fab..... . ee She... .{11.75/Sp..|Sp..|Worm.. ./3E.. .|3E.. .|IntR-W. |IntR-W. |Ross. .|S&N..|Smith...|C-S.|P-S.|Wichita.............. oO 
S-P Hart ES ae SG Sep-Un..| 4 |Own../Fab..... She..... Sav...|14.00/Sp../Sp../B-S..... E...|4E...|IntR-W. |IntR-W.|Ross. .|S&N..|Smith...|C-S.|P-S.|Wichita.............. Ss 
ae B-L.....|D-M....|B-L.....|SG Un-WE..}.....|/Det...|Met....|Shu...../She .+..-/Sp..|Sp../Worm.. .|}E...|3E...|IntR-W. |IntR-W.|Gem..|W&W.|........|Art.|P-S.|Wileox Trux........... 
ea i M&E D-M.... |Own SG Sep-Un..| 4 |....../F&M Tim Wal...|.....|Sp..|Sp..|Worm.. .|4E.. .|3E...|IntR-W.|ExtR-W.|Own. .|W&W.!Smith...|C-S.|P-S.|Wileox Trux..........B 
ee M&E D-M Own SG Sep-Un..|.....|Hart..|F&M Shu...../Wal...}...../Sp../Sp../Worm.. .|$E.../3E...[R-W....|R-W....|Own. .|W&W.|Smith...|C-S.|P-S.|Wileox Trux..........C 
ae M&E. ..}D-M Own SG Sep-Un..|.....]/Uni...|Met. Tim Wal...|...../RR.|....|Worm...|3E...|3E...|R-W....|R-W....|Own. .|W&W.|Smith. ../C-S.|P-S. |Wileox Trux..........E 
her, M&E...|}D-M....JOwn....|SG...}........].....]Uni...|F&M Tim ER SRS Re Pe) Cee FeGe ne eae! ER SRS KOE] Ss See ee ie ....|Wileox Trux..........F 
eee, B&B....|Pla.....|Cotta...|CM...|Sep-Un..| 4 |Therm/F&M...|Tim....|Tim...} 6.00|Sp..|/Sp../Worm.. .|}E...|}E...|IntR-W.|IntR-W.|Ross..|S&N..|........|Art.|R-S MN i iesinadeacsn 
Lees B&B....|Pla.....|Cotta.../CM...|Sep-Un..| 4 |Therm|Met....|Tim....|Tim...| 7.75|Sp..|Sp../Worm...|}E.../3E...|IntR-W.|IntR-W.|Ross..|S&N..|........|Art R-S.| Wilson. ............EA 
eRe B&B....|Pla..... Cotta...|CM...|Sep-Un..; 4 |Therm|F&M.../Tim....|Tim...| 8.75/Sp..|Sp..|Worm.. .|3E...|4E...|IntR-W.|IntR-W.|Ross..|S&N..|........ C-S.|R-S./|Wilson............... G 
a B&B....|Pla.....|Cotta...|CM...|Sep-Un..|...../Therm|/M&E. ..|Tim. . . .|Tim...|10.25/Sp..|Sp..|Worm.. .|}E...|3E.. .|IntR-W. |IntR-W.|Ross..|S&N..|........|C-S.|R-S.|Wilson........... 
0-C... War..../D-M....|/War....|SG...|/Un-WE..| 3 |Pet...|/Met....|Tor..... Tor 6.60)Sp..|Sp..|I-G..... E.. .|}E...|ExtDr...|ExtR-W.|Lav.. .|S&N..|MWCo..|Art.|R-S.|Winther............ 751 
0-C D-M....|Ful..... SG...|Un-WE..| 3 |Pet...|/Met..../Col..... Med..} 7.00)Sp../Sp..|I-G..... E.. .|4E.. .|Ext..... ExtDr...|Lav.. .|S&N..|Med....|C-S./R-S.|Winther............. 39 
0-C Ful D-M....jFul..... SG Un-WE..| 3 |Pet...|/Met....|Own Med. .} 9.00/Sp../Sp..jI-G..... | GS 2 pe ExtDr...|Lav...|/S&N..|Med....|C-S./R-S.|Winther............ 430 
0-C B&B Pla. ....1Beb..... SG Sep-Un 4 |Blood.|Met....|Tor..... Clark. | 8.08/Sp..|Sp..|I-G..... E.. .|3E.. ./ExtR-W.|ExtR-W.|Ross. .|S&N..|Med..../C-S.|R-S.|Winther............. 49 
0-C ! D-M....|B-L SG... |Sep-Un 4 |Blood.|Met....|Tor..... Clark.| 8.00/Sp..|Sp../I-G..... E.. .|3E.. . |ExtR-W.|IntR-W. |Ross. .|S&N..|Own. ...|C-S.|R-S.|Winther............. 50 
0-C Ful..... D-M....{/Ful..... SG Sep-Un 3 |Pet...|/Met....|Own Clark. |12.00|Sp..|Sp..|I-G..... E.. .|}3E.. .|ExtR-W.|ExtDr.. .|Lav...|S&N..|Med....|C-S.|R-S.|Winther............ 450 
0-0 B&B Pla..... B-L..... SG Sep-Un 4 |Blood.|Met..../Tim Clark.| 9.00/Sp../Sp..|I-G..... E.. .}3E.. .|ExtR-W.|IntR-W. |Ross. . |S&N..|Clark. ..|C-S.|R-S.|Winther............. 70 
0-C B&B |, ee B-L..... SG... |Sep-Un 4 |Blood.|Met..../Tim Clark. |12.50/Sp..|Sp..jI-G..... . |3E.. .|IntR-W. |IntR-W. |Ross..|S&N..|Clark. ..|C-S.|R-S.|Winther............ 109 
0-0 B&B Pla...../B-L..... SG p-Un 4 |Pet...|/Met....|Tim Clark. |12.50/Sp..|Sp..|I-G..... E.. .|$E.. .|IntR-W. |IntR-W. |Ross..|S&N..|Clark. ..|C-S.|R-S.|Winther............ 140 
S-P ae D-M....|B-L..... SG...j;Un-WE..| 3 |Spi...|/Met..../Tim Tim...} 7.75)Sp..|Sp..|Worm.../3E.. .|4E...|IntR-W. |IntR-W. |Ross. .|S&N..|Arch....|Art.|P-S.|Witt-Will............ N 
S-P | D-M....|B-L..... SG...|Un-WE..| 3. |Spi Met..../Tim Tim...) 7.75/Sp..|Sp..|Worm.. .|3E...|}E...|IntR-W.|IntR-W.|Ross..|S&N..|Arch....|Art.|P-S.|Witt-Will............ P 
Pawar Ful...../D-M....]Ful.....]SG...|/Un-WE..|.....]Uni...|Met....|Shu Rus...| 8.20)RR.|Sp../I-G...../4E...|3E.../ExtR-W.|/IntR-W.|Gem..|......|........|Art.|P-S.|Welverine...........J12 
eee 1. See | | ee SG...|/Un-WE..} 3 |Uni...|Met....|Shu...../Rus...| 8.80)/RR.|Sp..|I-G..... .|3E.. .|ExtR-W.|IntR-W.|Gem..|W&W.)........ Art.|P-S.|Wolverine......... J1% 
ie Ful...../D-M.... |Ful..... SG...|Un-WE..| 3 jUni...|Met..../Shu..... Rus...}| 8.80/RR./Sp..|I-G..... E.. .|3E.. .| ExtR-W.|IntR-W.|Gem..|W&W.|........ Art.|P-S.|Wolverine........... J2 
ieee Ful...../D-M....{Ful.....|SG.../Un-WE..|...../Uni.../Met....|Shu...../Rus...} 9.40/RR.|Sp..|I-G.....|3E...|#E...|ExtR-W.|IntR-W. |Ross..|S&N..|........|C-S.|R-S.|Wolverine...........K 
age Ful +++ (DAM... Pel... SG...|Un-WE..| 4 |Uni.../Met..../Shu..... Clark. |10.00)RR.|Sp..|I-G..... E.. .|$E.. .|ExtR-W./IntR-W. |Ross. . |S&N..|Clark. ..|C-S.|R-S.|Wolverine............. 
For abbreviations, see pages 350 and 351. 
{TA Electric Truck 
i | | SR 1202| 24 91 jsolid. .}20x5 |20x5 |....... amid-u|Ex*...| 9* 34+ i Saal Sone ee in whls-4|G.E.. .. 60 | 10 7 |indash} 3 |spur...|int-g../14.00-1|springs. 
ax 
ee Walker........M) 4 94 jeolid. ./34x3 /36x33} 33 jamid-ujopt...]......].....|..-...fecceccfecceeeees unit-x-1.|West.| 3 | 60 | 15 14 ju-seat.) 5 |....... spur..} 16}-1|springs. 
Walker........ K) 1 96 |solid. .|34x34/36x4 | 35 jamid-ujopt...|......).....[......)ecceeefeeeeceees unit-x-1.|West.} 3 | 60 | 14] ....Ju-seat.) 5 |....... spur..| 16}-1|springs. 
Propul- Waikato .25s%e Li 2 112 solid. .|38x4 |38x6 | 36 jamid-ujopt...]......).....[......[eeceeefeceeecees unit-x-1.|West.|....| 60 | 13 | 12 ju-seat.; 5 [!....... spur. .|16 1/7-1/springs. 
sion Walker......... P} 34 ae ee Se oe ae ee et Re See eeetee Pee 1.|West.| 63] 60 | 12 11 ju-seat. @  BAazy spur. ./18 1/6-1|springs. 
.-¥ Walker........ Ni 5 ee a ee Ree ees See See Seay unit-x-1.|West.| 63} 60 | 11 | 10 ju-seat.) 5 |....... spur. .|18 1/6-1/springs. 
y 
Ward...... WS-2) 3 88 |solid. ./32x3 |32x3}} 20  jamid-ojopt...|......].....]...cccfeccccclececceccs amid-1. .|GEW]....|....|....|11-13}chas-f.} 4 [....... WOrm.}....... springs. 
Ware: 653 WA-2; 3 90 solid. .|32x3}/34x4 | 334 jamid-ojopt...}......).....].....cfeecceeleceeceees amid-1..|GEW]....|....}....|10-12}chas-f.} 4 |....... Worm.|....... springs. 
ae Ward roe. WA § 00 jaolid. .|32x3$/34x4 | 33) jamid-ujopt...|......].....]......fecsccclecscceces front-c-1 |GEW}....|....|....}10-12/u-seat. S Whasxnan worm.|.......| springs. 
ad-rd “a 
ad-rd*. A eee WB} 1 102 jsolid. ./34x4 |36x5 | 344 /front-ujopt...}......].....].....feccecelecceceees front-c-1 |GEW]....}....|....|9-103}u-seat.} 4 {....... worm.|....... springs. 
ad-rd*. hg Cee WM} 1-1} Se" CINE: (ORE ORNS: OO LMURMEOOE So. acacbeccccfcscesebsisseqnlaccacecas amid-1../G.E..|....]....|....|10-12jehas-f.| 4 |....... eee | springs. 
ard” Ward........WD] 2 114 |solid. .|36x5 |36x7 | 38 jamid-ujopt...|......}. pabetinagwesitannaehaasacecks front-c-1 |GEW}....|....|....} 8-9 |u-seat.; 4 [....... worm.}....... springs. 
ad-r = 
ad-rd*. LS eae WF! 3} 132 |solid. .|36x6 |36x10) 403 jamid-ujopt...|......).....[......[eeceeeleceeeeees front-c-1 |GEW|....|....|....| 7-8 ju-seat.) 5 |....... lebumenrd iter \springs. 
ad-rd*. Ln ee WH! 5 146 |solid. .|36x7 |40x12! 44 lamid-ulopt...]......].....1......bee cee ele cece eee front-c-1/IGEW!....1....|....] 6-7 lu-seat.| 5 9 |....... worm.|....... |springs. 
prings. ABBREVIATIONS—Types of Construction and Parts Makers 
ad-rd.. 
ad-rd.. *with other options chas-f—in chassis front GE W—General Electric—Westing- rad-rd—radius rod 
ttorque taken by springs in all ve- d—dual house rol-ch—roller chain 
ad-rd hicles listed, other options in case Ex—Exide her—herringbone gear st-col—on steering columa 
+ “* of ©. T. make front-c—front center int-g—internal gear unit-j—unit jackshaft 
pi toby amid-o—amidships, over frame front-u—in front, under frame opt—optional unit-x—uonit with axle 
prings. amid-ua—amidships, underslung G. E.—General DBilectric pneu—pneumatic u-seat—under seat 


— below frame West—Westinghouse j 
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THE AUTOMOBILE 


Tendencies in British Truck Design 
For 1922 


Chassis for useful loads of 7,000 to 10,000 still the main product of the in- 
dustry. Worm drive increasing in popularity, but no British trucks have 
internal gear drive on wheels. Straight-sided piston almost universal. 


By M. W. Bourdon 


ROM the earliest days British truck manufacturers 
KF in general showed a tendency to give more atten- 

tion to the type of chassis carrying 3 to 34% tons 
(say, 6700 to 7500 lb.) of useful load, and this type still 
predominates among British products of this nature, 
though in a number of cases it has been strengthened 
so as to deal with loads up to 10,000 lb.; nearly 50 per 
cent of the models of all makers come, in fact, within 
this enlarged range. The next in importance, so far 
as number of models is concerned. is the chassis designed 
for 4500 to 5500 lb. load. 

The light delivery van chassis carrying loads of from 
2000 to 3500 lb. has received scant attention, though for 
1922 there is a decided increase in the number of models 
of this size available to purchasers. 

There is a tendency to design chassis for heavier load 
units than hitherto and approximately 16 per cent of 
British trucks are offered for loads running from 11,000 
to 16,000 lb. 

The tendency to cater for heavier individual loads on 
gasoline trucks is accounted for by an endeavor on the 
part of the makers to invade a field hitherto held almost 
exclusively by steam trucks. Whether they will, in this 
sphere, be able to make headway against the steamer 
remains to be seen. 

As the accompanying specification table shows, the 
four-cylinder engine is practicaity universal on British 
trucks. 

There is no general tendency on the part of makers 
to depart from the pair-cast cylinder arrangement, which 
occurs in 76 per cent of engines. 

L-head cylinders continue to predominate and per- 
centages for 1922 show no tendency toward the adoption 
of overhead valves. On the other hand, those makers 
who in the past have favored the T-head arrangement 
continue to do so in one or two instances. 

There is no general practice in regard to camshaft 
drive. The skew pinion leads with 42 per cent, but the 
silent chain is also widely used (32 per cent) and in 
23 per cent of chassis straight-toothed pinions occur in 
the distribution. Where overhead valves are used the 
push-rod system of operation is generally favored, 
Maudslay being the only maker employing an overhead 
camshaft, a feature which has always characterized 
this make of truck. 

A pump for water circulation occurs on 85 per cent 
of engines, but in 18 per cent of these it is driven by 
belt, the pump casing in most instances being located on, 
or integral with, the front of the cylinder water jacket, 
the pump shaft being a prolongation of the fan shaft. 

Gilled tube radiators with vertical tubes and a cast 
aluminum casing very largely predominate, this arrange- 
ment serving on 90 per cent of trucks. 


Seventy-six per cent of engines which are mounted 
directly in the main frame have a 3-point suspension 
system, though rarely, indeed, is there any degree of 
flexibility in the points of attachment. On the other 
hand, when a sub-frame occurs it has a 4-point support 
fn 65 per cent of chassis and the engine is supported 
upon it, also at four points. 

In connection with pistons, aluminum is only used in 
7 per cent of engines, the straight-sided type is almost 
universal for either cast iron or aluminum, and three 
compression rings occur in 79 per cent of engines. 

For engine lubrication the pressure system embodying 
a drilled crankshaft is most in favor, though 25 per 
cent of engines have pressure lubrication for the main 
journals only, the big-ends and other parts depending 
upon splash from troughs. Troughs alone serve for 
21 per cent of engines, while only 4.5 per cent have a 
full pressure system, which includes a lead to the small 
end of the connecting rods. The gear type of oil pump 
is almost universal, very few examples of the plunger 
pattern being observable. 

Magneto ignition is also almost universal, and would 
be so but for the fact that one touring car maker offers 
a commercial vehicle with battery ignition. Twelve 
months ago there was a slight tendency toward fitting 
an impulse starter with magneto ignition on some of 
the larger types of engines, but at the present time there 
are only 6 per cent of British trucks so equipped, and 
on 73 per cent of chassis the makers positively refuse 
to fit it, even at an extra cost. 

Last year the makers of 40 per cent of British trucks 
refused to fit electric lighting, but this percentage is 
now reduced to 6, though only on 4 per cent of models 
is it included, except as an extra. No British truck has 
an electric starter as standard, and on 65 per cent the 
makers refuse to fit one, there being no provision for 
the motor or its transmission. 

In regard to transmission details, the cone clutch in 
one form or another accounts for 76 per cent of chassis, 
the dry, single-plate type having advanced in favor only 
from 19 to 22 per cent since last year. : 

The gearset is arranged as a unit with the engine in 
only 5 per cent of trucks. 

Worm drive has increased in popularity to the extent 
of 5 per cent since last year, 57 per cent of British trucks 
now having this form of transmission. Next in favor 
is the double chain (22.5 per cent), this being followed 
by a double-reduction system of bevel and spur pinion. 

Only 13 per cent of trucks have both brakes on the 
rear wheels. This actually represents a 10 per cent re- 
duction since last year, which is accounted for by the 
larger number of new models with brakes on transmis- 
sion and wheels. | 
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THE AUTOMOBILE S4 
British Truck Chass! 
RADIATOR PISTONS IGNITION 
4] ; ; 
~ = ec o i] 
P= oO rs y be 2 2 
v S . =] & “a & te = a 
NAME 3 4 is gs; £/3/4 Tis isigeizia = |? 4 A 
S| sa |e] 3 e| 4 B |g si; 3/8/8/ & | 4 s | s 3 
x els 4 c ~ = 5 s |&| 2 3 2 s algw 8 
= Cn las zi gisi<| 3 as) rw = zi. = 3 = ™ Ps 8 8 
2] te lElel a lel Ee] el ele}F elelei a] €] 2 le) s/F/2lel% 
~ ° he . P| = _ a os q - “a = 
3) 32 2/5/5138) 38 (ELE S| Elsi sl El FGF] Eis el# lg els 
St Ore oe 7800 |4-414x534|1000/Int. . |Pairs. .|L...|Chain. .|Pump.|Belt.../Tub...}Alum../3 Pt...) 4 |Yes../Rod...|Sp. & P.|Zenith...|No...|Mag. .|Fixed. |No...|Grav..|Seat. . 
\ Eee 9000 |4-434x574|1000|Int. . |Pairs. .|L...|Chain..|Pump./Belt...|Tub...|Alum../3 Pt...| 4 /Yes../Rod...|Sp. & P.|Zenith...|Yes..|Mag. .|Var.. .| Yes. .|Press..|Rear. . 
eee 2800 |4-334x5 |1100|Det..|Block./L.. .|Skew ..|/Pump.|Belt...|Tub...|Alum..|3 Pt...} 3 |No.../Bosses..|....... Zenith...|/Yes..|Mag. .|Var...|No...|Grav..|Dash.. 
Ms .: sons shaneexeee 5600 |4-434x5 |1100/Int..|Block.|L. {Str Pin.|/Pump.|Belt...)Tub...|Alum../3 Pt...) 3  |No...|Bosses..|....... Zenith...) Yes..|Mag. .|Var...|No...|Grav..|Dash.. 
eee 9000 |4-434x5  |1100|Int. . |Block.|L... Str Pin.|Pump.|Belt...|Tub...|Alum../3 Pt...| 3 |No.../Bosses..|....... Zenith...|Yes..|Mag. .|Var...|No...|Grav. .|Dash.. 
| SSS eee S. 3350 |4-334x5 |1000|Det..|Block.|L...|Chain..|Pump.|Pos..../Tub...jAlum..|/3 Pt...) 3 |Yes../Rod...|H.C.S..|Zenith...|No. .|Mag. .|Var.. .|No...|Grav..|Dash. . 
Beardmore............... 1700 |4-314x434|1200) Det. .|Block .|L.. .|Chain. .|Pump.|Belt...|Tub...|Sheet../4 Pt...] 3 |..... Bosses..|H.C.S.. |Zenith.../No...|/Mag. .|Fixed. |Ex.. .|Grav..|Seat. . 
ED ccs sip ea esse canes 1350 |4-314x45¢|1000|Int. . |Block.|L...|Chain..|Pump.|Pos.../Cell...]...... 3 Pt...| 3 |No...|Bosses..|H.C.S.. |Zenith...|No...|Mag. .|Fixed.|No...|Vac...|Seat. . 
GBs So siiensccun ee 7800 |4-44x534|1400|Int. . |Pairs..|L...|Chain..|Ther...]...... Tub...|Alum../3 Pt...) 3 |No.../Rod...|Spl...../Claudel..|Yes..|Mag. .|Var.../No...jOpt.. .{Opt.. . 
ee 7800 |4-5 x6 |1000|Int. .|Pairs..)/L...|Skew ..|Pump./Pos....)Tub...|Alum..|4 Pt...| 4 |Yes..|Rod....|H.C.S.. |Claudel..|No...|Mag. .|Var...|No...|Press..|Seat. . 
Caledon’................ 9000 |4-45¢x534| 1000) Det. .| Pairs. .|SI...|Chain. .|Pump.|Pos....|Tub...|Alum..|3 Pt...) 3 |No...|Rod....|H.C.S.. |Claudel..|Opt..|Mag. .|Var.../Yes..|Grav..|Seat. . 
OS ee 4500 |4-4 x434|1200/Int. . |Pairs..|L...|Str Pin.|'Ther...|...... Tub...|Alum../3 Pt...) 3 |No...|Bosses..|Spl.....|Claudel..|No...|/Mag. .|Var.. .|No...|Grav..|Seat. . 
CURE boss dis beens 6700 |4-434x534|1000|Int. . |Pairs. .|L...|Str Pin.|Ther...|...... Tub.../Alum../3 Pt...) 3 |No...|Bosses..|Spl.....|Claudel..|No...|Mag. .|Var.. .|No...|Grav..|Seat. . 
OS AAS. 9000 |4-45¢x534|1000)Int. . |Pairs. .|L...|Str Pin.|Ther...}...... Tub.. .|Alum..|3 Pt...| 3 |No...|Bosses..|Spl. ... |Claudel..!No...|Mag. .|Var...|No...|Grav..|Seat. . 
ae eee 12000 |4-484x544|1000|Int. . Pairs. .|L...|Str Pin.|Ther..|...... Tub...j/Alum../3 Pt...) 3 |No...|/Bosses..|Spl.....|Claudel..|No...|Mag..|Var.. .|No...|Grav..|Seat. . 
J Re 1700 |4-3 4x534|1800/Det. .|Block .|L...|Str Pin.|Ther...|...... Cel. ..|Sheet../4 Pt...) 3 |Yes..|Float...|/H.C.S..|Smith...|No.../Batt..|Var.. .|No.../Grav..|Dash.. 
TT 4500 |4-334x534|1100| Det. .|Pairs. .|SI...|Chain. .|Pump.|Pos..../Tub...|Alum../3 Pt...| 3  |No...|/Bosses..|Sp. & P.|Zenith...|No...|Mag. .|Fixed. |No...|Grav..|Seat. . 
ee eee 4500 |4-41<x574/1000/Int. . |Pairs..|T...|Str Pin.|Pump.|Pos...|Tub.../Alum..|/4 Pt...) 3 |Yes..|Bosses..|Sp. & P.|Claudel..|No...|Mag. .|Var...|No...|Grav..|Seat. . 
Et Ae 7800 |4-434x374|1000|Int. . |Pairs. .|T.. .|Str Pin.|Pump.|Pos...|Tub...}Alum../4 Pt...] 3 |Yes../Bosses..|Sp. & P.|Claudel..|No...|Mag. .|Var.. .|No...|Grav..|Seat. . 
a Sr 12000 |4-434x574/1000/Int. . |Pairs..)T.. .|Str Pin.|Pump.|Pos.../Tub...|Alum../4 Pt...) 3 | Yes.../Bosses..|Sp. & P.|Claudel..|No...|Mag. .|Var.. .|No...|Grav..|Seat. . 
Enfield-Aliday............ 3350 |4-4 x5!</1100|Int. . |Pairs../T...|Str Pin.|Ther..|...... Tub...|Alum..|/4 Pt...) 3 |No.../Bosses..|H.C.S.. |Zenith...|No...|Mag. .|Var.. .|No...|Grav. .|Seat. . 
OS Ee a ER 2800 |4-314x434|1400|Det. .|Block.|L...|.......|Ther...|...... Tub...|Alum../3 Pt...) 3 |No...|Float...|Spl.....]........ No...|Mag. .|Var.. .|No...|Grav..|Dash.. 
| RG SRS SSR ite hie 4500 [4-4 x534|1000) Det. .|Block .|L.. .|Chain. .|Ther...]...... Tub...|Alum../4 Pt...) 3 |Yes..|Float...|H.C.S..|Zenith...)No...|Mag. .|Var.. .|No...|Grav..|Dash.. 
DR cccsccsckechexctace 6700 |4-4 x5}4/1000|Det. .|Block./L...|Chain..}Pump.|Pos..../Tub...|Alum../4 Pt...) 3 |Yes..|Float...|H.C.S..|Zenith...|No...|Mag..|Var...|No...|Grav..|Dash.. 
SNES occ koa sesaae 4500 4-4 x534/1000|Int. . |Pairs. .|L...|Skew...)Ther..|...... Tub.../C.L....|4 Pt...| 4 |Yes..|Bosses../Sp. & P.|Zenith...| Yes. .|Mag. .|Var.. .|Ex...|Grav..|Seat. . 
| SS ee 7800 |6-334x6 |1200)Det..|Three. |L...|Chain. .|Pump.}Pos...|Tub...|Alum../4 Pt...) 4 [Yes../Float...|Spl.....|Zenith.../No...|Mag. .|Var...|Ex...|Grav..|Seat. . 
.. a 12000 |4-5 x634/1000|Int. . Pairs. .|L.. . |Skew.../Pump.|Pos. ..|Tub...|Alum../4 Pt...] 4 |Yes..|Bosses..|Sp. & P.|Zenith...|Yes..|Mag. .|Var.. . |Ex...|Grav..|Seat. . 
"FR 4000 |4-34%x534|1000|Int. . |Pairs../T.. .|Str Pin.) Pump.|Pos...|Tub...|Alum..|/3 Pt...| 4 |No...|Bosses..|Spl.....|Zenith...|Yes..|Mag..|Var...|No.../Grav..|Seat. . 
Hallford................. 5600 |4-45¢x5}4|1000/Int. . |Pairs..|T...|Str Pin.|Pump.|Pos.. ./Tub...|Alum..|3 Pt...| 4 |No...|Bosses..|Spl.....|Zenith...) Yes. .|Mag. .|Var...|No...|Grav..|Seat. . 
| OS i GRR ee eS: 8000 |4-45¢x544|1000/Int. . |Pairs..|T...|Skew...|Pump.|Pos....|Tub...|Alum../4 Pt...) 4 |Yes..|Bosses..|Sp. & P.|Zenith...|Yes..|Mag. .|Var...|No...|Grav..|Seat. . 
| Seen 11000 |4-434x534|1000|Int. . |Pairs..|L...|Skew...|Pump.|Pos..../Tub...|Alum../4 Pt...| 4 |Yes..|Bosses..|Sp. & P.|Zenith...|Yes..|/Mag. .|Var...|/No...|Grav..|Seat. . 
BMS 2 oc Osccscnaanded 6700 |4-5 x6 |1060|Int..|Pairs..|L...|Chain..|Pump.|Pos..../Tub...|Alum..|3 Pt...| 3 |No...|Bosses..|Spl.....|Zenith...|No...]Mag. .|Var...|Ex...|Grav..|Seat. . 
eS 4500 |4-434x5 | 850/Int. . |Pairs..|L...|Skew...|Pump.|Pos..../Tub...|Alum../4 Pt...] 3 |No...|Bosses..}H.C.S.. |Claudel..|Opt.. |Mag. ./Var.. .|No...|Grav..|Seat. . 
SNIIESS, (isn wan <oxeeks 9000 |4-454x6 /1000/Int. . |Pairs..|L...|Skew...|Pump.}Pos....)Tub...|Alum../4 Pt...| 3  |No...|Bosses..|H.C.S.. |Claudel..|Opt..|Mag. .|Var...|No...|Grav. .|Seat. . 
SS 11000 |4-5 x6 |1150)Int. .|Pairs..|L...|Skew...|Pump.|Pos....|Cell...|Alum../4 Pt...) 3 |No...|/Bosses..|H.C.S.. |Claudel..|Opt.. |Mag..|Var...|No...|Grav..|Seat. . 
re ee 4500 |4-3 14x514|1500|Det. .|Block.|L...|Skew...|Pump.|Belt.../Tub...|Alum..|3 Pt...) 3  |Yes..|Bosses..|Sp. & P.|Zenith...)No...|Mag. .|Var.. . |Ex...|Grav..|Seat. . 
SEMEN, .<:, cise bwreiwecute 6700 |4-444x5 |1000|Int. . |Pairs..|I...|Skew...|Pump./Belt...|Tub...|Alum../4 Pt...| 4 |Yes..|Bosses..|Press...|Zenith...|No...|Mag. .|Var...|No...|Vac.. .|Dash.. 
Eee 10100 |4-5 x5 |1000|Int. .|Pairs..|I...|Skew...|/Pump.|Belt.../Tub...|Alum..|/4 Pt...] 4 |Yes../Bosses..|Press...|Zenith...|No...|Mag..|Var.. .|/No...|Vac.. .|Dash.. 
ee ee 13500 |4-434x6 |1000|Det..|Block .|I. . .|Bevels..|Pump.|Pos....)Tub...|Alum..|4 Pt...| 3 |No...|Bosses..|Press...|Zenith...]No...|Mag. .|Var.. .|No...|Vac.. .|Side... 
| ere 9000 |4-434x534| 600/Int. . |Pairs../T...|Worm..|Pump.|Pos..../Tub...|Alum../3 Pt...) 4 |Yes..|Bosses..|Spl.....)Zenith...|No...|Mag. .|Var.. . /Ex...|Grav..|Seat. . 
ee 6700 |4-434x534|1000)Int. . |Pairs..|L...|Skew...|Pump.|Pos....)Tub...|Alum..|4 Pt...} 3 |No.../Bosses..|H.C.S.. |Zenith.../Yes..|Mag..|Var...|No...|Grav. .|Seat. . 
— cies mesa ae ae 9000 |4-434x534|1000|Int. . |Pairs. .|L.. .|Skew...|Pump.|Pos....|Tub...|Alum../4 Pt...] 3 |No...|Bosses..|H.C.S.. |Zenith...|Yes../Mag..|Var...|No...|Grav..|Seat. . 
PRs svn ceeteas ena 7800 |4-434x534|1250/Int. . |Pairs..|L...|Skew...|Pump.|Pos....|Tub...jAlum..|3 Pt...) 3 |Yes..|Bosses..|Sp. & P.|Zenith...|No...|Mag..|Var.. .|Yes..|Grav../Seat. . 
Scammell. ............... 22000 |4-5 x534|1200|Det..|Pairs. .|I. . .|Skew...|Pump.|Pos....|Tub...|Alum..|3 Pt...! 3 |Yes..|Float...|H.C.S.. |Zenith.../No...|Mag. .|Var...|No...|Grav..|Dash.. 
eT 3350 |4-334x574|1000)Int. . |Pairs..|L...|Chain..|Pump.|Pos....|Tub...|Alum../4 Pt...] 3 |No...|Bosses..|H.C.S.. |Zenith...|No...|Mag. .|Var...|No...|Grav. .|Seat. . 
DURE sie ds0s ssa sesvssenss 5600 |4-334x57¢|1000/Int. . |Pairs..|L...|Chain..|Pump.|Pos....|Tub...|Alum..|4 Pt...| 3  |No...|Bosses..|H.C.S.. |Zenith...|No...|Mag..|Var...|No...|Grav..|Seat. . 
Serres 6700 |4-4 x574]1000/Det. .|Block.|L.. .|Str Pin.]Pump.|Pos....|Tub...|Alum..|4 Pt...] 3 |No...|Bosses..|H.C.S.. |Zenith...|No...|Mag. .|Var...|No...|Grav. .|Seat. . 
Straker-Squire........... 11000 |4-434x634/1000|Det..|Block.|I...|Chain../Pump.|Belt...|Tub...|Alum../4 Pt...) 3 |..... Conrod.|Special.|........ Yes..|Mag..|Var...|..... Grav. .|Dash.. 
Thornycroft............. 4500 |4-4 x534/1000|Det. .|Block.|F... |Skew...|Pump.|Belt.../Tub...|Alum../4 Pt...| 2 |Yes..|Float...|H.C.S.. |Solex....|Yes..|Mag. .|Var.. .|No...|Grav..|Dash.. 
Thornycroft®............. 6700 |4-434x6 |1000/Int. . |Pairs..|T...|Skew...|Pump.|Belt...|Tub...|Alum..|3 Pt...) 3 |Yes..|Float...|/H.C.S.. |Solex..../Yes..|Mag. .|Var...|No...|Grav..|Dash.. 
DRRINIIONE. v5.0 svc cceecis 11000 |4-434x6_ |1000)Int. . |Pairs..|T...|Skew...|Pump.|Belt.../Tub...|Alum..|3 Pt...| 3 /Yes..|Float...|H.C.S.. |Solex..../Yes..|Mag..|Var...|No...|Grav..|Dash.. 
Tilling-Stevens........... 5600 |4-41¢x4%%|1000|Int. . |Pairs..|L...|Skew...|Pump.|Pos..../Tub...|Alum..|4 Pt...) 3 |Yes..|Bosses..|Sp. & P.|Zenith...|Opt.. |Mag. .|Fixed. |Ex...|Grav..|Seat. . 
Tilling-Stevens’®.......... 9000 |4-5 x6 |1000)Int. . |Pairs..|L.../Chain..|Pump.|Pos..../Tub...|Alum..|4 Pt...| 3 /Yes..|Bosses..|Sp. & P.|Zenith...|Opt.. |Mag. . |Fixed. |Ex...|Grav. .|Seat. . 
Tilling-Stevens........... 4500 |4-41¢x44%%/1000|Int. . |Pairs..|L...|Skew...|Pump.|Pos....|Tub...|Alum..|4 Pt...| 3 |Yes..|Bosses..|Sp. & P.|Zenith...|Opt.. |Mag. .|Fixed. |Ex...|Grav..|Seat. . 
oir denwksavannes 3350 |4-334x4%4 |1200/Int. . |Block ./L... |\Skew...|Pump.|Pos....|Tub.../Alum../3 Pt...} 3 |No...|Bosses..|Spl.....|Zenith...|Opt..|Mag. .|Var.. .|No.../Grav..|Dash. . 
For abbreviations, see pages 340 and 341. 
1This same chassis is also built with a 3-in. longer wheel base and a 4Rated at 9000 Ibs. with an 8.23 reduction and at 11,000 lbs, with an 
rolled frame and is then rated at 3350 lbs. carrying capacity. 8.9 reduction. 
2Made also with a 6-in. longer wheelbase and then rated at 6700 lbs. 5Specifications of 6700 Ibs. model the same except that gear ratio is 
Rated at 16,000 lbs. when fitted with double chain drive and greater 7.25 and wheelbase 157 in. 


reduction ratio. 6Specifications of 1300 lbs. model the same except that wheelbase is 


9 in. longer, 


Percentages of Design Features in British Trucks, 1922 





Cylinder Heads Straight pinions ..... aheiatite <2Bpercent  Piain tubes .......ccece .... 7percent 
Integral ...................78 percent Worm gear .......... ....+1.5 per cent CED io veescanacécncdades Sea 
TPEPRERADIO ocx ccsccccvcnndvall per cent | Se ere eoccee 1.5 per cent Tubular; Hor. or Vert. 

Valve Arrangement Water Circulation RS so Sciusn eis enoeotetee se eee’ 93 per cent 
a a tee 70 percent Pump ......... veveceeeeess85 percent Hor. ........+... reseeeeees Tper cent 
Re ee re ere ee .16.5 percent Thermo ........... ooeeeees LO per cent Casing Material 
LT wcscccsccccececccceceses 00 per cent : Cast aluminum .............95 per cent 
Single Sleeve ............. 4.5 per cent Water Pump Drive Sheet metal ......... seeeeee Oper cent 
POCONO OE Cast iron ...... sitiwedccense eee Gemt 

Comahatt Beive Lee $6, 916.5 01006:600.0 680 Der Cone Engine Mounting 
Skew pinions ........ .s+...42 per cent Radiator; Type In sub frame ..............-51 per cent 


Chain .............2..ee08--32 percent Gilled tubes ...............87percent In main frame .............49 percent 
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CLUTCH GEAR SET |PROPELLER BRAKES SPRINGS WHEELS 
SHAFT 
a|, 
» |Type of Joints > Hand Pedal “ 2 
H 3] § £ | rai ai. ts NAME 
; ij: 2|a| E/o|3/a| : 
7 e|a H z = - s c 2 2 é 2 i 
edldlsidialalalelbleldleldlalale(qig@igial i 
2 8 ; | ‘es ; r & = 2 8 2 2 
elElsisi 2/2 (2/2) | FFL sl Fl al elle aj/e|f| & 
Dry P1.|Fab....|Sep....|30r4|Right .|Star...|Star...| Worm. .|Sprgs.../T. Arm.|Int. . .|Wh....|Int....|Wh.... .|34 Ell.|}4EIl..|W.c.s..|Solid..|...... 50 @ Witeh.. IARC... ......00cdax 
Dry Pl.|Fab....|Sep....| 4 |Right.|Star...{Star...|Worm..|Sprgs...)T. Arm.|Int. . .|Wh....|Int... .|Wh.... .)}¢ Ell.|34 Ell.|W.s.. .|Solid../Opt...| 170 | 68 |Pressed..|A-E.C.................... 
Pl.|Fab....|Sep....| 3 |Right.|Star.;.|Star...|Worm. .|Sprgs...|Sprgs...|Int. . .|Wh....|Ext.. . |G. Set. ./}4 Ell.|14 Ell. |Opt.. .|Opt. ..)...... 129 | 61 | |? Sahiba 5 
Pl.|Fab....|Sep....| 3 |Right:|......]...... Chain. .}|R. Rod.|T. Arm.|Int. . .|Wh....|Ext.. . |G. Set. ./34 Ell.|34 Ell.|S.c.s...}Solid..]..... 157 | 70 |Rolled...|Albion?.................. 
Dry PI.|Fab.. . .|Se | A RR) ee a Chain. .|R. Rod.|T. Arm.|Int.. ./Wh....|Ext.. .|G. Set. .|34 Ell.|14 Ell.|S.e.s.../Solid..|...... 173 | 70 |Rolled...|Albion................... 
Pl.|Fab....|Unit..| 4 |Cent..|Pot...|Pot...|Worm..|Sprgs...|Sprgs...|Int.. .|Wh..../Ext.. .|G. Set. ./34 Ell.|34 Ell.|W.s.c..|Solid..} 8.6 | 126 | 60 |Pr OI 0 5.0. 3 tee 
Cone.. .|Fab... ./Sep. 4 |Right.|Fab...|Fab....|Beb... .|Sprgs...|Sprgs...|Int. . .|Wh....|Ext.. . |G. Set. .|14 Ell.|34 Ell.|Wood.|Pneu..| 4.64] 100 | 54 |Pressed |Beardmore......... 
Cone...}Fab....|Unit..| 4 |Right.|Lea.. .|Lea...|S.P.Bev|Sprgs...|Sprgs...|Int.. .|Wh....|Int....|Wh.....|34 Ell 46 Ell. H.p.s..|Pneu..| 4 99 | 56 | Pressed ce... IS cm 
Dry Pl. |Fab....|Sep....) 4 |Cent..|Lea.. .|Lea...|Worm. .|Sprgs. . |Sprgs...|Int.. ./|Wh..../Ext.. . |G. Set. .|34 Ell.|14 Ell.|H.c.s. . Solid. .|Opt 170 | 70 |Pressed..|Bristol................ 
Cone...|M.-M.../Sep....| 4 |Right.|......]...... Chain. .|R. Rod.|Sprgs...|Int. . .|Wh....|Ext.. .|G. Set. .|14 Ell./34 Ell.|Wood. |Solid..}...... 180 | 65 |Rolled...|Churchill............. 
Cone...|Fab..../Sep....) 4 |Right.|Star...|Pot....|Worm. .|Sprgs...|Sprgs...|Int.. .|Wh....|Ext.. . |G. Set. .|34 Ell.|34 Ell.|H.c.s. .|Solid..| 8 171 | 66 |Pressed..|Caledon?............. 
Cone.. .|Lea... .jSep....} 3 |Right.|Int... .|C. Pin.|Worm. .|P.s.c....|P.s.c....|Int.. .|Wh.. .|Ext.. .|G. Set..|2¢ Ell.|34 Ell.|H.c.s. .|Solid..| 7.33 | 144 | 66 |Pressed. |Commer.............. 
Cone.. .|Lea....jSep....| 4. |Right./C. Pin.|C. Pin.|Worm. .|Sprgs.. ./Sprgs...| Ext... |G. Set.|Int. . .|Wh.. . .|}4 Ell.|34 Ell.|H.c.s. .|Solid..| 7.66 | 165 | 68 |Rolled.. |Commer............... 
Cone.. .|Lea.....|Sep....] 3 |Right.}......]...... Chain. .|R. Rod.|T. Rod. |Int. . .|Wh....|Ext.. . |G. Set. ./}4 Ell.| 44Ell.|H.c.s..|Solid..| 7.5 | 165 | 68 |Rolled. |Commer................- 
Cone.. .|Lea... ./Sep....| 4 |Right.]....../...... Chain. .|R. Rod.|Sprgs. .|Int. . .|Wh..../Ext.. .|G. Set. .|44 Ell.|44 Ell.|H.c.s. .|Solid..| 9.3 | 162 | 72 |Rolled SS a 
Cone.. .|Fab....|Sep....] 4 |Right.|Fab...|Fab.../Worm..|Sprgs. .|Sprgs. . |Int.. ./Wh.. .|Ext...|Wh... .|34 Ell.|}4 Ell.|H.p.s..|/Pneu..| 4.12 | 126 | 54 | SRS An a: 
Cone.. .|Fab....|Sep....| 4 |Right.|Star...|Star.../Worm. .|Sprgs...|Sprgs. .|Int.. .|Wh...|Int. . .|Wh 4 Ell.|¥¢ Ell.|W.c-s..|Solid..| 7.25 | 138 | 63 |Flitch...|Daimler............... 
Dry Pl. |Fab....|Sep...} 4 |Cent..jStar...|Star.../Worm..|Sprgs. .|Sprgs. . |Int.. .|Wh.. .|/Ext.. .|G. Set. .|34 Ell.|44 Ell.|H.c.s../Solid..| 6.75 | 144 | 62 |Pressed. |Dennis................ 
Cone...|Fab....|Sep...| 4 |Right./Star...}...... Worm. .|P.s.c....|P.c.s....|Int.. .|Wh...|Ext.. . |G. Set..|14 Ell.|34 Ell.|H.c.s..|Solid..| 7.75 | 156 | 66 |Pressed..|Dennis.................. 
Cone...|Fab.:../Sep...} 4 |Right.|Star...]...... Worm. .|P.s.c....|P.s.c....|Int.. ./Wh.. .|Ext.. . |G. Set. .|34 Ell.|34 Ell.|H.c.s..|Solid..| 8.75 | 170 | 66 |Pressed..jDennis.................. 
Cone...|Fab....|Sep...} 3 {Right.|......]...... Chain. .|C. Case |C. Case |Int.. .|Wh. . .|Ext.. . |G. Set. .|44 Ell.|34 Ell. | Disk. .|Solid..|...... 147 | 66 |Pressed..| Enfield-Allday............ 
Dry Pl. |Fab..../Unit..| 3 |Cent..|Star...|/Fab...|Worm..|Sprgs. .|Sprgs. .|Int.. .]Wh...|Int.. ./Wh... .|}4 Ell.|44 Ell.|H.cs..|Opt.. .}...... 359 | SO Tea. 1G... « . «55 ce 0 
Cone...|Fab....|Sep...| 4 |Right.|Fab...|Fab...|B.&8.. .|Sprgs. .|Sprgs. .|Int.. .|Wh...|Int.. .|F.d.s.. ./14 Ell.|34 Ell. |S.c.s.../Solid..| 6.33 | 148 | 60 |Pressed..|Guy................... 
Cone...|Fab....|Sep...| 4 |Right.|Star.../Pot..../B.&8.. .|Sprgs. .|Sprgs. . |Int...|Wh...|Int.. .|F.d.s.. .|14 Ell.|34 Ell.|H.c.s. ./Solid..| 6.8 | 148 | 60 |Pressed..|Guy...................-s 
Cone.. .|Lea....|Sep....] 3 |Right.|......]...... Chain. .|R. Rod.|Sprgs. . |Int. . .| Wh... | Ext... |G. Set../4 Ell.|34 Ell.|W.ce.s..|Solid..|......].....]..... | GL ee ae 
Dry Pl. |Fab..../Sep...| 4 |Right.|Fab...|Fab...|Worm. ./Sprgs. .|Sprgs. .|Int.. .|Wh...|Ext.. .|F.d.s.. .|}4 Ell.|}4 Ell.|H.c.s. .|Solid..| 7.66 | 160 | 62 |Rolled. .|Halley.................. 
Dry Pl.|Fab..../Sep...| 4 |Right.|......]...... Chain. .|R. Rod./Sprgs. . |Int. . ./Wh...|Ext.. .|G. Set. ./34 Ell.|14 Ell.|W.c.s..|Solid..}...... 169 | 66 |Rolled...|Halley.............. 
Cone...|Fab....|Sep...] 3 |Right.|......]...... Chain. .|R. Rod.|T. Arm.|Int.. .|Wh. . .|Ext.. .|G. Set. .}34 Ell.|}4 Ell. |S.c.s...|Solid..}...... 130 | 62 |Pressed..| Hallford................. 
Cone...|Fab....|Sep...] 3 |Right.}......]...... Chain. .|R. Rod.|T. Arm.|Int.. .|Wh...|/Ext.. . |G. Set. ./34 Ell.|34 Ell.|S.c.s...|Solid..}...... 148 Pressed..| Hallferd................% 
Cone.. .|Fab.. A oS ee ae Chain. .|R. Rod.|T. Arm.|Int. . .|Wh. . .|Ext... |G. Set. ./34 Ell.|14 Ell.|S.c.s...|Solid..}...... 162 | 72 |Pressed..|Hallford................. 
Cone...|Fab....|Sep...| 4 |Right.|......]...... Chain. .|R. Rod.|T, Arm.|Int. . .|Wh.. .|Ext.. . |G. Set. .|34 Ell.|34 Elll.|S.c.s...|Solid..]...... 180 | 72 |Pressed..|Hallferd................. 
Cone.. .|Lea.. . .|/Sep 4 |Right.|C. Pin.|Pot...|B.&S.. .|P.s.c....|P.s.c....|Int...]Wh...|Ext.. . |G. Set..|4 Ell.|34 Ell.|H.c.s. .|Solid..| 6.65 | 168 | 66 |Pressed..|Karriert................. 
Cone...|Fab....|Sep...| 4 |Right.|Pot...|Pot...|Worm..)P.s.c..../P.s.c....|Int...|/Wh...|Ext.. . |G. Set../24 Ell.|34 Ell.|H.c.s..|Solid..| 7 141 | 65 |Pressed .|Leyland’................. 
Cone...|Fab....|/Sep...] 4 |Right.|Pot...|Pot...|B.&S.. .|P.s.c....|P.s.c....|Int.. .|Wh.../Ext.. . |G. Set..|/34 Ell.|4 Ell.|H.c.s..|Solid..| 7.86 | 168 ee eee 
Cone... |Fab p...| 4 |Right.|/Pot...|Pot.../B.&S.. ./P.s.c....|/P.s.c....|Int....|Wh...|Ext.. . |G. Set../34 Ell. |14 Ell.|H.c.s..|Solid..} 8.9 | 181 | 65 |Pressed..|Leyland................. 
Cone.. .|Fab....|Sep 4 |Right.|Fab...|Fab...|Worm../Sprgs. .|Sprgs. .|Int.. ./Wh...)Ext.. .|F.d.s.. .|14 Ell./34 Ell.|H.c.s..|Solid..| 6.75 | 126 | 58 |Pressed..|Marathen................ 
Cone.. .|Lea.. . .|Sep 4] Right.|Star...|Pot...|Worm..|Sprgs. . |Sprgs. .|Int. . .| Wh... |Ext.. . |G. Set..|14 Ell.|}4 Ell.|H.c.s..|Solid..| 7.75 | 162 | 66 |Rolled...| Maudslay...............: 
Cone... |Lea... Dp 4' |Right./Star...|Pot. ../B.&S.. ./Sprgs. . /Sprgs. . |Int.. .|Wh...|Ext.. . |G. Set../34 Ell.|34 Ell.|H.c.s, .|Solid..| 8.25 | 174 | 66 |Rolled...| Maudslay...............: 
Cone.. .|Lea.. . .|Sep i] Cent...|Star...|Pot. ..|B.&S.. .|Sprgs...|Sprgs. . |Int....|Wh.../Ext.. . |G. Set. .|34 Ell.|1¢ Ell.| Disk. .|Solid..| 8.25 | 186 | 66 |Rolled...| Maudslay................ 
Cone... |Lea.. . .|Sep 4] |Right.|Star...|/Star...]Worm..|R. Rod./T. Arm.|Int.. ./Wh...|Ext.. . |G. Set..|44 Ell./34 Ell.|W.c.s..|Solid..| 7.1 | 174 | 66 |Pressed..|MeCurd................. 
Cone...|Fab....|Sep...} 4 |Right.|Star...)/Pot...|Worm..|Sprgs. .|Sprgs..|Int.. .|Wh.../Ext.. ./G. Set. .|34 Ell.|4 Elll.|Disk. .|Solid..]...... 174 | 69 |Pressed..| Pagefield’............... 
Cone...|Fab..../Sep...| 4 |Right./Star...|Pot...|B.&S.../T. Arm./T. Arm.|Int.. .|Wh...)Ext.. . |G. Set..|3¢ Ell./}4 Ell.|W.c.s..|Solid..}...... 164 | 69 |Pressed..| Pagefield?............... 
Dry M.|Fab....|Sep 4 |Right.|Star.../Star...|Worm. .|Sprgs. . |Sprgs. .|Int.. .|Wh...|Ext.. . |G. Set. . |}¢ Ell.|Cant. .|H.c.s..|Solid..} 7.8 | 176 | 68 |Pressed..| Palladium............... 
Cone...|Fab....|Sep ; | Oe Chain. .|R. Rod.|Sprgs. .|Int.. .|Wh...|Ext.. ./G.Set../3¢ Ell.|34 Ell.|W.c.s../Solid..|...... 120 | 64 |Pressed..|Seammell...............- 
Cone.. .|Fab....|Sep 4 |Right.|Pot...|Pot...|Worm..|Sprgs. .|T. Arm.|Int.. .|Wh...|Ext.. . |G. Set. ./34 Ell.|44 Ell.|Disk. .|Solid..| 5 as See 
Cone...|Fab..;.|Sep 4 |Right.|Pot...|Pot...|Worm..|R. Rod.|T. Arm.|Int. . .|Wh...|Ext.. .|G. Set. ./44 Ell.|44 Ell.|Disk. ./Solid..| 6.8 | 150 | 60 |Pressed..|Star.................... 
Cone.. .|Fab....|Sep 4 |Right.|Star...|Pot...|Worm..|/R. Rod./T. Arm.|Int.. .|Wh...|/Ext.. .|G. Set. .|44 Ell.|44 Ell.|H.c.s..|Solid..|] 6.8 | 150 | 60 |Pressed..|Star..................... 
Pl. |Fab... .|Sep 4 |Right.|Star...|Star...}Worm..|Sprgs. .|Sprgs. .|Int...|Wh...|Int.. .|Wh... .|3¢ Ell.|3¢ Ell.|H.e.s..|Solid..| 7or8 | 174 | 72 Straker-Squire.......... - 
Cone.. .|Fab... .|Sep 3 |Cent..|Lea.. .|Lea...|Worm..|Sprgs. .|Sprgs. .|Int.. .|Wh.. .|Ext.. . |G. Set. .|14 Ell.|34 Ell.|W.c.s../Solid..| 7.25 | 144 | 62 |Pressed..| Thornyeroft.............- 
Cone...|Fab....|/Sep...| 4 |Right.|Lea...|Lea...|Worm. .|Sprgs. .|Sprgs. .|Int.. .|Wh. . .|Ext.. . |G. Set..}14 Ell.|44 Ell.| W.c.s../Solid..| 7.25 | 156 | 67 |Pressed..| Thornyeroft®............. 
Cone...|Fab....|/Sep...] 4 |Right.|L.Ring|Lea...|Worm..|Sprgs. .|Sprgs. .|Int.. .|Wh...|Ext.. . |G. Set. .}34 Ell.|34 Ell.|W.s.c..|/Solid..} 10.6 | 169 | 71 |Pressed..| Thornyeroft.............. 
Cone.. .|Fab... .|Sep 4 |Right.|C. Pin.|Star...|Worm. .|Sprgs. .|Sprgs. . |Ext...|Wh...|Int.. .|Wh... ./34 Ell.|4 Ell.|H.c.s. .|Solid. .| 6 144 | 57 |Pressed..| Tilling-Stevens........... 
Cone.. .|Fab... .|Sep 4 |Right.|Star...|C. Pin.|Worm. .|Sprgs. .|Sprgs. .|Int...]Wh...|Int...]Wh... .|34 Ell.|44 Elll.|H.c.s..|Solid..| 6.5 | 174 | 68 |Pressed..| Tilling-Stevens’®.......... 
BERETA S| UR Nees Star...|C. Pin.|Worm. .|Sprgs. . |Sprgs. . |Ext...|Wh...{Int.. .|Wh... .|34 Ell./ Ell.|H.c.s. .|Solid..| 10.3 | 144 | 57 |Pressed..| Tilling-Stevens........... 
Cone...|Fab....|Sep...| 4 |Cent../C. Pin.|Pot...|Worm..|Sprgs. .|Sprgs. .|Int.. .|Wh...|Ext.. . |G. Set. ./34 Ell./34 Ell.|S.c.s...|Solid..| 6.2 | 137 | 56 |Pressed..|Vulean.................. 




































































For abbreviations, see pages 340 and 341. 


7Also made as a tractor of 98 in. wheelbase and with 
7800 Ibs. 


a load rating of 


8Made also with worm drive (Hotchkiss), disk wheels and 177 in, wheel- 





®*Specifications of 9000 Ibs. 


and 163.in. wheelbase. 


model the same except 


8.25 gear reduction 


10Also made with a 10.3 gear reduction and with this reduction and 


base, an engine with 4%-in, bore. 
In Main Frame Type Engine Lubrication 
0 eT ee eee ee 76 percent Straight side .............. 91 percent Pressure ............ ...+.-40 per cent 
Ce Newianivetnacensndant 24percent Hour glass ............ .... 9percent Trough and pressure ........ 25 per cent 
, co. | See occccecdh DOF Cont 
In Sub Frame Number of Rings Miscellaneous ..........-- . .9.5 per cent 
4 point ...... bck vintice aca 82percent 38 ...... a Saaiadeh xia Wh oataia nate ais 79 percent Full pressure ........ --....4.5 per cent 
Se ccc esasienss dissed 18 per cent : enskiete’e oben edicts ‘iiuwdpe 19 per cent Carbureter Make 
2 Caled ered: edi ame ad «2 i 
Sub Frame Support OPI NN), 6 cicigccainscndees 67.5 per cent 
: Ss ° SEE: Sec cdendds edad .....24.5 per cent 
4 point ..... diteanivadddwits 65 per cent craper Ring Gime... oe 13"G.0 per cent 
S poms ...... itikegmares ..-835 percent Not fitted ........... cubeues 54 percent Smith ........ A ae ...+. 2.0 per cent 
said ED. evasive seams occcvenes 40 percent Geverner Fitted? 
Wrist Pin Fixing De etun maa ccccccceccc echt DOF COMt 
Material WM. occa dann 2.73 percent YeS_--+-++-++-- se eeeeeee 33.0 per cent 
i t. See. lu. | lr ..15 percent Optional .................19.5 per cent 
Aluminum ................. 7percent In connecting rod ........... 12 per cent (Continued on page 366) 





















































































































366 AUTOMOTIVE INDUSTRIES February 16, 1922 
THE AUTOMOBILE 
Cont tal C lal Vehicl 
- q * BRAKES — TIRES 
3 = A 8 i Type and Location 
co ee e © 2 
Nand g | 2 Si) Flgly/ eile -| 1% 
NATIONALITY #13|4 a & E = |g 3 E : £ wv Size in Millimeters 
5 = 2 4 . c 
aaa Sealed dlelgibaltiablslalilay a [a 
fe = z Co 1s] 6 os |EFila] 8 é Z\é 3 | = e | ke f « 
FRENCH , 
og 4 162 | 66 | 4- 90x150 |Blk....|L....|Fix....|Pres....|T... 4 |Chn..|....|Tr..|Bxt..]R. Ext.|C. Sol.|S....| 1000x130 } 1000x130 
SaaS Fes 5 162 66 | 4-100x150 |Blk....)L....|Fix....|Pres..../T... 4 |Chn..|..../Tr..|Ext..|R. Ext./C. St../S....| 1000x130 | 970x160 
eam ne 4 % | 123 | 56 | 4- 90x130 |Blk....|L....|Det....|Cire....|P... 3 |S. B../E...|R...|Int...|R. Int..|Disk..|P....| 880x120 | 880x120 
| RRR RR ESE 1% 138 56 | 4- 90x130 |Blk....|L....|Det....|Cire....|P... 3 |Wrm.)O.. .|R.../Int...]R. Int..|Disk..|P....] 895x135 | 895x135 
IR ec cnisg ene 2% 150 70 | 4-110x140 |Prs..../L....|Fix....|Pres....|P... 4 |D.R.)E.../Tr..|Ext..|/R. Int..|Disk..|P....] 955x155 | 955x155 
a iisasgsceacascosyl 3 144 | 70 | 4-110x140 |Prs....|L....|Fix. ...|Pres....|T... 4 |Wrm.|0...|R..-|Int...|R. Int..|Disk..|P....| 955x155 | 955x155 
NR ec ee 5 165 70 | 4-110x140 |Prs....|L....|Fix....|Pres..../T... 4 |Chn..}..../Tr..j/Ext../R. Int..C. St../S....] 950x140 | 1030x160 
SNe 1% 133 56 | 4- 85x150 |Bik....jL....|Fix....|Cire..../T... 4 |Bev../0...|Tr../Ext..|R. Int..|Disk. .|P... 1 880x120 
See 3% 150 67 | 4-100x150 |Blk..../L....|Fix....|Cire....|P... 4 |Chn..}..../Tr..J/Ext..|R. Int../Disk..|S....| 955x155 | 955x155 
ee 5 165 67 | 4-100x150 |Blk..../L....|Fix..../Cire....|P... 4 |Chn..|....|Tr..|Ext..|R. Int..|Steel..|S....] 1000x120 | 970x160 
Cottin-Desgouttes.......... 1% 138 55 | 4- 80x160 |Blk....)L....|Det....|Pres....|P... 4 |D.R./0.../Tr..J/Ext..|R. Int..|Disk..|P....] 935x135 | 935x135 
Cottin-Desgouttes........... 2 138 | 55 | 4- 90x160 |Blk....|L....|Det....|Pres....|P... 4 |D.R.JO...|Tr.,|Ext.,|R. Int..|Disk..|P....| 935x135 | 935x135 
De Dion Bouton........... 2 149 63 | 4- 90x140 |Bik....)L....|Fix. .../Pres..../P... 4 |1.G..10.../Tr..J/Ext../R. Int..]Disk..|P....] 895x135 | 893x135 
De Dion Bouton.......... 3% 162 63 | 4-100x140 |Prs....|L....|Fix....|Pres....|P... 4 |I.G..10.../Tr../Ext..)R. Int../Stl....]S....| 930x120 | 930x120 
De Dion Bouton........... 5 169 63 | 4-110x150 |Prs....|L....|Fix. ...|Pres....|P... 4 |I.G..10.../Tr../Ext..|R. Int../Stl....]S....| 950x140 | 1030x160 
ID 6iv noo dcess heres 1% 146 60 | 4- 85x130 |Blk....|L....|Fix....|Pres....|P... 4 |Bev../0.../Tr../Ext..|R. Int..|Disk..|P....] 895x135 | 895x135 
Delahaye................. 4 162 66 | 4-100x160 |Blk....|L....|Fix....|Pres....|P... 4 |Chn..}....|Tr. .|S... 130 | 1000x130 
ote ses 5 165 | 66 | 4-100x160 |Blk....|L....|Fix....|Pres... .|P... 4 Ps ‘I8....} 950x140 | 1030x160 
Delaunay-Belleville........ 3 142 | 67 | 4- 90x150 [Prs....|L....|Fix....|Pres....|P... 4 Tr. ‘IP... -| 930x120 | 930x120 
Delaunay-Belleville........ 4 157 67 | 4-100x140 |Prs....|L....|Fix. ...|Pres....|P. 4 ..|Tr. .|S....] 930x120 | 1000x140 
Delaunay-Belleville........ 5 157 67 | 4-100x140 |Prs....|L..../Fix....}Pres....|P. + ooh ate { 930x120 | 1030x160 
| EES 7% 169 67 | 4-110x150 |Prs....)L....|Fix. Pres... .|P. 4 me P .|S....} 1030x180 | 1030x200 
Exshaw (Steam)........... 7 137 86 | 2-155x140 |Sep....]..... a és a: a oe 900x160 | 970x180 
RR ae ...| 10! 137 71 | 4-105x140 |Blk..../L... ‘ 5 |LG. . | R...{Int. wee |S...-| 1000x140 | 1000x130 
icy auaages he 3? 137 66 | 4-105x140 |Blk..../L... eA ie SS ee Oe ;. isk. .|P... 955x155 | 955x155 
eer: 208 118 71 4-120x160 |Blk..../L... fas SB Ms Gt... dese, 6 . ..../S....} 1160x120 | 1160x120 
Panhard-Levassor. . . 1% 122 60 | 4- 72x140 |Blk..../L... A 2 4 |Bev../E...)R.../Int...]R. Int..|Disk..|P....| 880x120 | 880x120 
Panhard-Levassor. 3 146 67 | 4- 85x140 |Blk..../S... Ad 4 |Bev../E...)R.../Int...)R. Int..|Disk..]P....| 955x155 | 955x155 
4 154 63 4-100x150 |Blk..../L... ofr 4 |Wrm./E.../Tr../Ext..|R. Int../Stl....|S... 940x130 | 1000x130 
| 4 154 63 | 4-100x150 |Blk..../L... .| 4 |Wrm.jE.../Tr..|/Ext..|R. Int..|Disk. .|P... 955x155 | 955x155 
1% 146 60 | 4- 80x140 |Blk..../L... :. 4 |D.RJE.../Tr../Ext..|R. Int..|Disk. .|P... 835x135 | 835x135 
3 150 67 | 4- 95x160 |Blk..../L... e |: 4 |Bev../E...|Tr..|/Ext..|R. Int..|Disk. .|P... 955x155 | 955x155 
5 165 67 | 4- 95x160 |Blk..../L... siRbais 4 |Pin../O.../Tr..J/Ext..|R. Int../Stl..../S... 950x130 | 1030x130 
7 188 67 | 4-125x160 |Prs..../L... 2 4 |Pln../O...|Tr../Ext../R. Int../Stl....]S....] 970x180 | 1000x130 
1% 130 56 | 4- 80x130 |Blk..../L... »|T... 4 |Bev../E.../Tr..|Ext..|R. Int..|Disk. .|P... 880x120 | 880x120 
3 162 63 | 4-100x170 |Blk..../L... Poss 4 |D.R.JO...)R...|Int...)R. Int..|Wood.|/S....} 1010x120 | 1050x160 
5 177 64 | 4-110x180 |Blk..../L... . 4 |D.R./0O...)R...|Int...|R. Int..]Wood.|S. .. 955x155 | 955x155 
5 152 69 | 4-105x150 |Sep....|I... .. 3 I. G../0.../Tr..|/Ext..)R. Bnd./Stl....}S....]| 900x140 | 950x150 
7 152 69 | 4-110x150 |Sep....|I... A ee 3 |L.G..j0...|Tr..].....]R. Bnd./Stl..../8... 900x140 | 950x150 
1% 123 52 4- 80x130 |Blk..../L... | Soe 4 |D.R.jO...|Tr..|/Ext..|R. Ext.|Disk. .|P... 820x120 820x120 
2% 139 60 | 4- 80x130 |Blk..../L... i Oe 4 |D.R.JO...|Tr..j/Ext..|R. Ext.|Disk. .|P... 895x135 | 895x135 
ITALIAN 
din wien vWV ais 1 110 | 55 | 4- 80x140 /Blk....|L... .|P..../None..|No....]Dsk...] 4 |Bev..|E...|Tr..|Ext../R. Int..|Disk..]P....] 820x120 | 820x120 
Fiat. 1% 120 55 | 4-100x140 |Blk..../L... .|P....]None..|No....|Dsk...| 4 |Bev../E.../Tr../Ext..|R. Int..|Disk. .|P.. 880x120 | 880x120 
Fiat. 4 142 65 | 4-100x180 |Blk..../L... .|P....]None..| Yes...|Dsk...] 4 ..-.{Tr../Ext../R. Int../StL...|8.. 900x110 | 1060x120 
| SRI I eee 7 137 70 | 4-130x200 |Blk....|L... .|P....]None..|Yes...]/Dsk...| 4 ad Tr..jExt../R. Int../Stl..../8... 900x160 | 1200x180 
Ne re 3 145 66 | 4- 95x200 |Blk..../L... .|P....]None..|None..|Dsk...| 4 |Chn../O.../Tr../Ext..|R. Int../Stl....]S....] 820x100 | 950x100 
SWISS 
Seo oe 3 161 62 | 4-100x170 |Blk....|L....|Fix. ...|Pres....|P....|/None..|Yes...|/Dsk...| 4 |Bev../E...|Tr..|Ext..|R. Int..|Wood.|S....} 900x120 | 930x120 
Is oi0ss-0:0s aewiese sb evise's 5 173 63 | 4-115x160 |Blk..../L....|Fix. ...|Pres.... None../Yes...|Con...| 4 {I.G../O.../Tr..|Ext..|R. Int..|Stl..../S....] 900x160 | 1030x160 
ABBREVIATIONS :— He—Helical Gears Type of Lubricating System: > eran ag crag 
Sp—Spur Gea = tisem—Eisemann 
Capacity: Pp ears yanineig Pressure : Opt—Optional 
P—Passengers Valve Location: — or eo ang — Governor: 

a: systems whic ave pressure feed Cent—Centrifugal 
naa - a oe 1 at side to main bearings only.) Clutch Type: 
Det—Detachable L—Both valves at side Water Circulation: tse on 

Camshaft Drive: S—Sleeve valve P—Pump Dsk—Disk 
Ch—Chain T—Valves on opposite sides 'T’—Thermo-Syphon Pla— Plate 
Percentages of Design Features in British Trucks, 1922 
(Continued from page 365) 

Ignition; Type Fuel Feed Camshaft, Number 
SI Re ee 98 percent Gravity ............ccce0- <A So ac ccccweccncxsncdepees 84 per cent 
I rach aik ie tealt ah ok .. Spercent Vaeeowmm .........cccscccess Se er eerer errr reer er rere 13 per = 

a — EE Te eee am D ordin dds Sie a paeentin eee ern ots . 3 per cen 
Ignition Timing Control ms 3 per cent ” 
: Cts Saeco earned Men See 2 per cent C haft. T 
PD, akan nes ivan nedexeee 87 per cent Souk tenet , EGRESS, S YPC 
BE 86k ern oenenweneedes 13 per cent ”" saan Plain... esses eee eee es . -76 per cent 
ee 67.0 percent Ball and plain ............. 15 per cent 
Impulse Starter On dashboard ............ 28.0 percent One ball, 2 plain .......... . 6 per cent 
A eee renee 73 percent Optional ................. 2.0percent Roller and plain ............ 3 per cent 
ne Oe Moe Meeks 21ipercent At rear of frame ......... 1.5 per cent . : 
ST va ite dene KER CRAEKS 6percent At side of frame .......... 1.5 per cent Gearset Bearings—Mainshaft; Front 
: : C . er ere erie. .81 per cent 
Electric Lighting nares ees: Kanaan” a PN ah ss eh en phan ......11 per cent 
BRE infos scsrln ste anwws oneee ee ee eget ee een oe 0 SE ND avs xine ek neen Kai Anas 8 per cent 
De dahil hs paaalaben cpap? 6 per cent ESA a iar reer erate einen ne Ey 10 per cent : 
Tie 4 per cent DS dossevevaverevisenseecses 2 per cent Mainshaft, Rear 
. Crankshaft, Type SOMES i pic lawisieeusatemees .....74.5 per cent 
Electric Starter Plain i. +e eek aha ke eS ee eee ee ....11 per cent 
INO DPOVIBION .. ssc bosecs oan 65 percent Ball ............ bi a-aceaes ...10 percent Plain ..... Pie cla Siu & antes . 8 per cent 
Supplied at an extra cost....35 percent Roller ................0000. 2percent Ball and roller .......... .. 6.5 per cent 
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= PY § BRAKES TIRES 
Es 5 % Type & Location) — 
3 : ? 3 3 
ry > = z P e bp — 
—— NATIONALITY oe 2 © : s 2] Size in Millimetres 
= MAKE AND MODEL Hy g| 3 zISl4 £ i H g i ¢ : $7 
' a 71 Els 
. & | 8 sz |=|3 3 5 3/814 & “ fiz) 4 zis 
; era] Sb alaleld] Elsi Gl] ClalHG lel il 2 i) kla| 3 
& 2 Sifis 3 3 
Bd ele| #8 [2/Zlelal él sialsifZi/il&) 2a) lal Ele) 2 | 3 
000x130 142 |4- 86x135]1600| 34 |L.../Sp..|Spl....|P...|Bosch.|None..|Con..| 4 |Bev...|T.T..|Ser... .|Int. R../Ext. Tr../3200/C. St..|P...| 975x175] 1075x225 
970x160 169 |4-101x156|1000} 40 |L.../Sp../Spl....|P...|Eisem.|Cent../Con..| 4 |Bev...|T.T..|Scr....|Int. R..|/Ext. Tr..!7060/C. St..|S. ..| 930x140|1010x120 
880x120 178 |4-110x156|1000} 40 |L...|Sp..|Spl....|P...|Fenag.|Cent..|Con..| 4 |Chn...}..... Ser... . Int. R.. /Ext. Tr..|7500/C. St..|S...| 930x140|1030x140d 
895x135 142 |4-100x150}1200| 30 |L... He. Spl....|P...|Bosch.|Cent 4 |S. B...|T.T..|Ser....|Int. R..|Ext. Tr..13860|Wood_|P...| 925x150/1025x200 
955x155 165 |4-110x165|1000} 40 |L.. .|He..|Spl....|P...|Bosch.|Cent..|Dsk..| 4 |Bev...|T.T..|Ser... .|Int. R../Ext. Tr..|5960/S. dsk.|S...| 930x120] 930x120d 
955x155 167 |4-120x180|1000) 50 |L...|He..jSpl....|P...]...... Cent..|Dsk..| 4 |Chn...]..... Ser... .|Int. R..|/Ext. Tr../7060/C. St..|S...| 930x120]1050x160d 
030x160 162 }4-110x150]1150] 38 |L...|/Sp../Spl....]P...]...... Cent..|Con..| 4 |Bev...|T.T..|Wrm..|Int. R..|/Ext. Tr..17720/C. St..|S...]......0-}ecceceeeee 
880x120 152 |4-110x150]1050} 35 |L.../Sp..|Spl....|P...|Bosch.|Cent..|Con..| 4 |Bev...|T.T..|Wrm. ./Int. R..|/Ext. Tr../5070/C. St..|S...|........Je0....s00e 
955x155 173 |4-110x150|1000| 45 |I...|Sp..|Pres...|P...|Bosch.|Cent..|Con..| 4 |Bev.../T.T..|Wrm..|Int. R..|/Ext. Tr..|5300|A. dsk.|P...| 975x175|1150x250 
970x160 173 |4-110x150| 360] 40 |I...|Sp..|Pres...|P...|Bosch.|Cent..|Con..} 4 .../T.T..|Wrm. .|Int. R..|/Ext. Tr..|7060/C. St../S...| 930x120] 1030x140d 
935x135 181 |4-130x130} 860] 40 |I...|He..|Pres...|P...|/Bosch./Cent..|Con..| 4 |Chn...|..... Wrm..|int. R..|Ext. Tr../8050/C. St..|S...| 930x140]1050x160d 
935x135 163 }4-110x160|1000) 45 |L.../Sp..|Pres...]P...]...... Cent../Con..| 4 ...{T.T..|Wrm.  |Int. R..|Ext. Tr../6830/C. St..|S...| 930x120]1030x150d 
893x135 179 |4~125x160|1000| 50 |L.../Sp..|Pres...]P...]...... Cent../Con..| 4 |Chn...]..... Wrm..|Int. R..|/Ext. Tr../7500/C. St../S...| 930x140/1050x160d 
930x120 157 |4-108x150]1000] 38 |I...|Sp..|Pres...|/P...|Opt...|Cent..|Con..| 4 |Bev.../T.A..|Ser... ./Int. R.. |Ext. Tr../6520/C. St../S...| 770x120} 770x140 
030x160 164 |4-120x160} 880} 45 |I...|Sp..|Pres...|P...|Opt...|Cent a 0 Se ee Ser... .|Int. R../Ext. Tr../8600/C. St..|S...| 770x140} 850x160 
895x135 171 }4-120x180| 850) 55 |L...|Sp../Spl....]P...}...... Cent..|Con..| 4 |Chn...|..... Ser... .|Int. R..|Ext. Tr..16830/C. St../S...| 830x120]1030x140d 
000x130 157 |4-110x165}1000} 45 |L...|Sp../Spl....|P...|Bosch.|Cent..|Con..| 4 |Bev.../T.T..|Ser....|Int. R../Ext. Tr../6280/C. St..{S...| 930x120/1030x140d 
1030x160 150 |4- 95x165}1000] 35 |L.../Sp../Spl....|P...|Bosch.|Cent..|Con..| 4 |Bev.../T.T..|Ser....|Int. R../Ext. Tr..15070/C. St../S...| 930x120} 930x120d 
930x120 129 |4- 91x100}1500} 24 |L...|Sp..|Spl..../T...]...... Cent../Con..} 4 |S.B..../T.T..|Wrm..|Int. R../Ext. Tr..|....|Wood.|P...| 820x120} 820x135 
000x140 141 |4- 90x130}1500} 28 |L...|Sp..|Spl.. |P...}...... Cent. .|Con..| 4 |S.B..../T.T..|Wrm. .|Int. R..|Ext. Tr..|....|Wood.|....].......-}-.cececeee 
030x160 164 |4-115x130/1200] 30 |L...|Sp../Spl...]P...]...... Cent../Con..| 4 |Bev...|T.T..]Wrm..|Int. R../Ext. Tr..}..../C. St../S...| 930x120]1030x140d 
1030x200 173 |4-130x160|1100} 56 |L...|Sp../Spl....]P...]...... Cent../Con..| 4 |Bev...|T.T..|Wrm../Int. R../Ext. Tr..]..../C. St../S...| 930x140/1050x160d 
970x180 152 |4-116x150| 950] 42 |L.../Sp..|Spl....|P...|Bosch.|Cent../Dsk..| 4 |Wrm..|T.T..|Scr... .|Int. R../Ext. Tr..|4780|S. dsk.|S...| 920x110} 920x110d 
000x130 161 |4-116x150] 950) 42 |L.../Sp..|Spl....|P...|Bosch.|Cent..|Dsk..| 4 |Wrm../Spr. .|Scr....|Int. R../Ext. Tr..|5960|Wood.|S...| 830x120} 930x120d 
955x155 161 |4-116x150| 950] 42 |L...|Sp..|Spl....|P...|Bosch.|Cent.. 4 |Chn...}..... Ser... .|Int. R..|Ext. Tr..!7950/C. St../S...| 930x120/1030x140d 
1160x120 138 |4- 90x140|1200} 30 |L...|Ch..|Pres...|T... .|Cent..|Dsk..| 4 |Wrm..|T.T..|Ser... .|Int. R.. Ext. Tr../4080/C. St..|S...| 860x 90] 860x 90d 
880x120 147 |4- 82x120)1100) 20 |L...|He..|Pres...|P...]...... Cent..|Con..} 3 |Bev.../T.A..|Scr....|Int. R../Ext. Tr..]....|Wood.|S...| 860x 90} 870x100 
955x155 152 |4-110x150|1000| 35 |L...|He..|Pres...|P...]...... Cent..|Con..| 4 |Bev...|/T.T..|Ser....|Int. R..|Ext. Tr..|5840/C. St..|S...| 920x110} 920x110d 
1000x130 159 |4-110x155|1100| 40 |I.../He../Spl....]P...]...... Cent..|Con..| 4 |Bev...|T.T..|Ser....|Int. R..|/Ext. Tr../7720/C. St..|S...} 930x120|1030x140d 
955x155 136 |4- 80x130]1800} 30 |L...|Ch..|Pres...|P...|Bosch.|Cent..|Con..| 4 |S.B....|T.T..|Ser....|Int. R..|Int. Tr..|2430/C. St..|P...| 935x135] 935x135 
835x135 3 163 |4-115x155|1000| 42 |L.../Ch..|Pres...|P...|Bosch.|Cent..|Con..| 4 |S.B....|T.T..|Ser....|Int. R..|Int. Tr..|6180/C. St..|S...| 930x120] 1010x120d 
955x155 Magirus 144] 1% | 129 |4- 85x130/1400| 25 |L...|Sp../Spl....}P... .|Cent 4 SB... [Spe Ser..../Ext. R |Ext. Tr..|3750|Wood.|P...| 880x125] 880x125d 
1030x130 INE os alsscsccecacesaveruceneas 2} 2% | 135 |4- 95x150/1200| 34 |L...|Sp../Spl....|P...|Bosch.|Cent..|Dsk..| 4 |S.B....|T.A..|Ser....|Ext. R./Ext. Tr../4420/C. St..|S...| 920x100} 920x110 
1000x130 IN icc Paves cds cxewevadeusde 244] 214 | 140 |4-110x160/1100| 40 |L.../Sp..|Spl....|P...|Bosch.|Cent. .|Dsk..} 4 |S.B....|T.A..|Ser..../Ext. R./Ext. Tr../4850/C. St../S...| 920x110} 930x120 
880x120 DS oicraigusccunatatecdcutene 344] 3-334] 173 |4-135x180]1100] 70 |L...|Sp..|Spl....|P... .|Cent. 4 |S.B..../T.T. .|Ser..../Ext. R.|Ext. Tr../6400/C. St../S...] 930x120} 930x120 
1050x160 Me aicanatdsicuddnrcevavsveeteast 2) 2 152 |4-112x160|1000| 37 |T...|Sp..|Pres...|P...|Opt...|Cent..|Con..| 4 |Bev...|T.T..|Wrm..|Int. R../Ext. Tr..|4740|Wood.|S...| 920x100] 930x120d 
955x155 WI Shoiydvcastacacesunceecent 3} 3-334] 165 |4-112x160/1000| 37 |T...|Sp..|Pres...|P...|Opt...|Cent..|Con..| 4 ...|T.T..|Wrm. .|Int. R..|/Ext. Tr..|5630] Wood. |S...} 930x120]1030x140d 
950x150 aS cet. cdrevaunvwcone 4-5] 4-5 | 160 |4-120x180/1000) 45 |T...|Sp..|Pres...|P...|Opt...|Cent../Con..} 4 |Chn...].....]Wrm..|Int. R..|/Ext. Tr..|6420| Wood. |S. ..| 830x120/1030x140d 
950x150 Mannesmann-Mulag............... LC} 3-334} 122 |4-125x150| 900) 44 |T.../Sp..|Pres...}P...|...... Cent..|Con..| 4 |Bev...|T.A..|Wrm..|Int. R..|/Ext. Tr../6830/S. dsk.|S...| 930x120/1030x140d 
820x120 Mannesmann-Mulag.............. 56C| 4-5 | 165 |4-130x150| 900] 52 |T...|/Sp..|Pres...|P...]...... Cent..|Con..| 4 |Chn...]..... Wrm..|Int. R..|Int. Tr. .|9260/S. dsk.|S...| 930x140|1030x140d 
895x135 2 AS Se RRR Ill] 3 157 |4-108x160| 950] 38 |F...|/Sp../Spl....]P...]...... Cent..|Con..| 4 |Wrm.. Spe. Ser t. R..|Ext. Tr..|6620/C. St..|S...| 930x120] 1010x120d 
TT Se IRR RAE SS: L8] 4-5 | 178 |4-120x170| 900] 45 |I...|Sp..|Pres.. |P...|Bosch.|Cent..|Con..| 7 |Bev...|T.A..|Ser....|Int. R..|Ext. Tr..|7280/S. dak.|P.. .|1015x200|1015x200d 
1 SERIO TE 2 L8C| 4-5 | 178 |4-120x170} 900] 45 |I...|Sp..|Pres...|P...|Bosch.|Cent..|Con..} 4 |Chn...}..... Ser... .|Int. R../Ext. Tr..|!7620/C. St..|S...| 930x140]1030x140d 
820x120 ee acide oveuseaueseen KL} 3 163 |4-120x170} 900] 45 |I...|Sp..|Pres...|P...|Bosch.|Cent. .|Con..| 4 |Bev...|T.A..|Ser....|Int. R..|/Ext. Tr../6620/C. St..|S...| 930x120]1030x140d 
880x120 Werk dccdctine viiancc cane’ Bus|26P | 166 |4-120x170} 900] 45 |L...|Sp..|Pres...|P...|Bosch.|Cent..|Con..| 4 |Bev...|T.A..|Ser....|Int. R..|Ext. Tr..|7180/C. St..|S...| 930x120]1030x140d 
1060x120 CMe acct covsiccascenaer ae 4) 4 168 |4-115x150|1000) 40 |L...|He..|Pres...|P... .|Cent..|Con..| 4 |Bev...|T.A..|Wrm..|Int. R..|Ext. Tr..|..../C. St../S...] 930x120/1050x140d 
1200x180 Richard & Hering................-+- 2) 2 169 |4-100x140|1100} 38 |L...|Sp..|Pres...|P...]...... Cent../Con..| 4 |Bev.../T.T..|Ser... .|Int. R..|Ext. Tr..|3970|Wood. |S...| 870x100} 870x100d 
950x100 MF cae nickcodsanectuccunewad 2) 2 152 |4-110x160|1000| 35 |L...|Sp..|Pres...|P...|Bosch.|Cent..|/Con..| 4 |Bev.../T.T..|Secr....|Int. R..|/Ext. Tr..|5300}Wood.|S...| 920x100} 930x120d 
Wa kk nwrarvencecaecensecsovenms 3) 3 159 |4-110x160}1000| 35 |L...|Sp..|Pres...|/P...|Bosch.|Cent..jCon..| 4 |Bev.../T.T..|Ser....|Int. R..|Ext. Tr..|5960|}Wood.|S...| 930x120/1010x120d 
WOMENS siscicoxsacaswecdeensneenie 3C| 3 165 |4-110x160|1000| 35 |L...|Sp..|Pres...|P...|Bosch.|Cent..|Con..} 4 |Chn...}..... Ser... .|Int. R..|/Ext. Tr..|6400] Wood. |S...| 930x120] 930x120d 
930x120 WENN clic wan kecmesdannevncee 4-SC| 4-5 | 178 |4-115x160/1000| 42 |L...|Sp..|Pres...|P...|Bosch.|Cent..|Con..| 4 |Chn...]..... Ser....|Int. R../Ext. Tr../6620/C. St..|S...| 930x120/1030x140d 
1030x160 NEMS foe la ch caaccavenneccawens 4-5] 4-5 | 178 |4-115x160/1000; 42 |L.../Sp..|Pres...|P.. .|Cent..|Con..| 4 |Bev.. .|T.T..|Ser....|Int. R..|Ext. Tr..|6620/C. St..|S...] 930x120|1030x140d 
Propeller Shaft: Pln—Planetary Type of Wheels: Bnd—Band 
O—Open Wrm—Worm A-dsk—<Aluminum Disk Int—Internal 
—Enclosed Torque Taken By: C-St—Cast Steel Ext—External 
Spr—Springs C-Sol—Cast Solid Tires, Kind: 
Final Drive: T-T—To Tube S-dsk—Steel Disk P—Pneumatic 
Sake pare Stl—Steel S—Solid 
Bev Bevel Gear T-A—Torque Arm d—Dual 
=... entesttes Type of Steering Gear: Brake Type and Location: 
i-G—Internal Gear Ser—Screw R—on Rear Wheels *—all rear tires on French, Italian 
S-B—Spiral Bevel Wrm—Worm Tr—On Gearset and Swiss trucks listed are dual. 
Layshaft, Front and Rear Roller .....csseeeeccecees . 13 per cent Gearset Location 
OD 06 dies tenis .eseee--8l percent Plain ..... se eeees eet eeceaee 5percent Separate in main frame......58 per cent 
PEE cccccccescsccescccs sche en Game Clutch, Type Separate in sub frame...... ~ per so 
i it wi AERP r cen 
eee jevevaees canewes Oe, i el 58 per cent Unit with engine pe 
ent Pilot Dry single plate .......... . .22 per cent . No. of Speeds 
ent re eeeeeeeeess-49 percent Inverted cone ..... ce eceeee Pe a rrr ee oe ......76 per cent 
ent Plain WG e460 de 6 arena Dry multiplate De eee ee ae 2 per cent : °4 eeeesee su 666545 355-00) Se 
i P 3 or Vdaentubbepabas Pere < er cen 
, pannel aeeateh srr T7 Percent Clutch Shaft Universals, Type; Front ’ 
a sid ini te iene OS ere 41 per cent Position of Lever 
ent Wheel Bearings, Front Pot ...ccscceceses. peeees ..-l5 percent Right ........ nétanaivanews 89 per cent 
ont Floating bush ............ (60 per cent Solano metallic ...... _ oo = Central ...........+++++++.11 per cent 
ROUGE .cccccccqecccccccc chee DOr CONG l seeeeeeee trees 
t Plain ....ccccccccccecces sl per cent Leather disk ..... vesreeeees 8 percent Per re Sy 
ent Ball .......scsecececescese Tpercent Steel disk .................. Tpercent Open ...... seseeeeeeeeeee es TT per cent 
ent EEE so h.0.000440i84an050 . 5percent Semi-enclosed ..............23 percent 
ent : Rear : 
a Te we cceeees 58 per cent ik ad Rear Propeller Shaft Joints, Front 
DOO cs vnede ednweeacansedsc: MME ite sencaaenwea AO pewoemt SIME «on. ccccccccccccee .....50 per cent 
ent Roller ............++s++++--18 percent Miscellaneous ..............22percent Pot ............-. «+ee+++15 per cent 
ent TE caconnccdeccsccctennesn PREIEE DUD avn ausesceedeeedesvaws 16 percent Cross pin ........+.+.+++++-12 percent 
ent t ’ : ee eee eee eee .. 9percent Leather disk ........+......12 percent 
ent Differential Bearings Steel disk .................. 9percent Fabric disk ................ 9 percent 


BO cicesdéccccccacieccscose Gee, TRON TURD, <6.0<cs. state oe . 4percent Internal tooth ..... cccccccce SOF cont 
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THE AUTOMOBILE 


Tractor Design Trends Reflected in 
1922 Specifications 


_ More models in three-plow class than in other size groups. Tendency to- 
ward higher plowing speeds is noted. Proportion of valve-in-head engines 
shows marked increase but percentage of vertical cylinder types is de- 
creased. Water injection with fuel in over 40 per cent of all models listed. 


By P. M. Heldt 


123 tractor models. It includes only tractors 

adapted for field plowing, and no motor cultivators 
and garden tractors. These are listed in a separate table 
on pages 372 and 373. One reason for eliminating these 
two classes from the table is not that we consider them 
of lesser importance, but rather that, by confining the 
table to regular field tractors, we get a more precise pic- 
ture of practice in tractor design when working out 
the percentages of various features. The table last 
year contained the specifications of 122 tractors, among 
which there were six motor cultivators and garden 
tractors. It would thus seem that the industry during 
the past year had grown, in spite of the unfavorable 
economic situation. The growth referred to, of course, 
is one.measured by number of models in production and 
not by volume of business done. 

Of the 123 tractors listed, four are 1-plow tractors; 13, 
2-plow; 8, 2-3 plow; 34, 3-plow; 14, 3-4 plow; 20, 4-plow; 
5, 4-5 plow, and 17, 5 or more plow, while 8 have no plow 
rating. For tractors to have no rating in terms of the 
number of plow bottoms they will pull is new. 

Last year we included the 2-3-plow tractors in the 2- 
plow class and the 3-4 plow tractors in the 3-plow class. 
Following that method, the tractors listed this year divide 
as follows: Single-plow, 4; 2-plow, 21; 3-plow, 48; 4-plow, 
25; more than 4-plow, 17; no rating, 8. 

Plowing speeds of the 2-plow tractors vary all the way 
from 2 to 31% m.p.h., the average being 2.62 m.p.h. In the 
3-plow class the limits of speeds are exactly the same, but 
the average is a trifle lower—2.59 m.p.h. Speeds of 4-plow 
tractors vary from 2 to 3144 m.p.h. and the average figures 
out to 2.57 m.p.h. The tractors of more than 4-plow 
capacity have plowing speeds of 1.9 to 3 m.p.h., the aver- 
age being 2.31 m.p.h. 

Some years ago the S.A.E. Tractor Division adopted a 
standard plowing speed of 21/3 m.p.h., which was based 
on the average practice at that time. It will be seen 
from the averages derived from our table that there is a 
tendency toward increased plowing speeds, and there are 
few new models brought out that are designed to operate 
at less than 3 m.p.h., but in view of the numerous old 
models which are continued from year to year the aver- 
age naturally changes slowly. 

There is a strong tendency toward the use of the valve- 
in-head engine, which is more pronounced in the tractor 
field than in any other branch of the automotive industry 
except possibly that of aircraft. Of this year’s tractors 
55.5 per cent have valve-in-head engines, 42.8 per cent 
L-head and 1.7 per cent (two models) T-head engines. 

‘The vertical engine being very far in the lead in all 
other branches of the industry, one would naturally ex- 


Te table of tractor specifications this year covers 


pect it to gain in the tractor industry, where the hori- 
zontal type is rather strongly intrenched with the old 
line manufacturers. It is therefore quite surprising to 
find that whereas last year the vertical engines consti- 
tuted 76 per cent of the total, this year their proportion 
amounted to only 71.5 per cent, the remainder in each 
case being horizontal engines. 

In making a comparison of the percentages of engines 
with different numbers of cylinders, it is seen that the 
four-cylinder had gained somewhat. This gain is very 
slight, however, and is accounted for by the fact that this 
year single and six-cylinder engines are each found on 
only a single tractor, as against two tractor models each 


last year. The comparative figures are as follows: 
1921 1922 
Single cylinder engines ....... 2percent 0.8 per cent 
Two cylinder engines ......... 15 percent 14.7 per cent 
Four cylinder engines ........ 8lpercent 83.7 per cent 
Six cylinder engines .......... 2percent 0.8 per cent 


Another unexpected discovery is that block casting has 
receded in popularity; considering only the four-cylinder 
engines, 54 per cent were block-cast last year, but only 
42.9 per cent this year. The pair-cast engine is now found 
on 47.6 per cent of the four-cylinder tractors, as com- 
pared with 38 per cent last year, and the singly cast on 
9.5 per cent, as compared with 8 per cent last year. 

Governors are almost universally fitted to the engines, 
and with two exceptions these are of the centrifugal type. 
One of the exceptions is an hydraulic governor and the 
other an electric. Only the Oil-Pull tractor uses oil as 
the cooling medium, all others employing water. 

While in respect to most features the changes one way 
or the other are insignificant, there has been a decided 
trend away from thermo-siphon toward pump circula- 
tion of the cooling medium. Last year 26 per cent of all 
tractors had thermo-siphon cooling, this year the propor- 
tion has shrunk to 16.3 per cent. It would almost seem 
that in tractor work where, on account of the heavy duty 
character of the service and the frequent use of kerosene 
as fuel, the transfer of heat to the jacket is intense, the 
thermo-siphon system of circulation had not proved en- 
tirely satisfactory. 

In connection with the lubrication system we have this 
year introduced a somewhat different system of classifica- 


-tion from that employed last year, which renders a com- 


parison impossible. We distinguish between the hollow 
crankshaft system, the circulating splash system and the 
mechanical lubricator system, also sometimes referred to 
as the non-circulating system. Then there is a fourth 
system in which oil is fed under pressure to the main 
bearings but all other parts are lubricated by splash. This 
simple classification does not fully identify each system, 
but is sufficiently definite to serve our purpose. It is found 
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that 41.7 per cent of the engines have hollow crankshaft 
lubrication; 40 per cent circulating splash; 15.8 per cent 
mechanical lubricators, and 2.5 per cent pressure lubrica- 
tion without a hollow crankshaft. 

Of the pumps employed in the lubricating system 63.1 
per cent are of the gear type this year, as compared with 
60 per cent last year; 29.1 per cent of the piston type as 
compared with 34.6 per cent, and 7.8 per cent of the vane 
or eccentric type, as compared with 5.4 per cent. 

Water is injected with the fuel in 41.5 per cent of all 
tractor models. In connection with 22.8 per cent of the 
tractors listed no pretense is made to using any heavier 
fuel than gasoline. Hence of the tractors in which heav- 
ier fuels may be used, 54 per cent use water injection as 
a means of controlling the fuel knock. 

Gravity fuel feed, always the predominant method in 
tractor practice, has almost exactly maintained its last 
year’s standing. Its representation is 85.4 per cent this 
year as compared with 86 per cent last year. Vacuum 
fuel feed has gained somewhat at the expense of pump 
or pressure feed. In 1921, 9 per cent had pump feed and 
5 per cent vacuum feed, while this year each method of 
feed is represented on 7.3 per cent of the tractors. 


Fuel Tank Capacities 


A determination was made this year for the first time 
of the average total fuel capacity of each class of tractor 
according to plow capacity. It was found that the 2-plow 
tractors have an average capacity of 15.5 gal.; the 2-3 
plow, 21 gal.; the 3-plow, 22 gal.; the 3-4 plow, 24.5 gal., 
and the 4-plow, 30 gal. This refers to the total fuel ca- 
pacities. That is, where provision is made for carrying 
two fuels, the capacities for both are added together. If 
we take the fuel capacities of the 2, 3 and 4-plow tractors 
we see that they are closely proportional to the plow 
capacities. For each plow a fuel supply of about 71% gal. 
can be carried. The endeavor usually is to make the fuel 
tank capacity ample for a day’s operations. As the fuel 
consumption increases with the speed of plowing—all 
other things being equal—it is well to note that this gen- 
eral average of 714 gal. per plow bottom also corresponds 
to the average speed of about 2.6 m.p.h. If the plowing 
speed is higher it would evidently be advisable to provide, 
for a somewhat greater fuel supply, while if the speed is 
lower a smaller supply will suffice. 

Only three models of tractors are being equipped with 
battery ignition and the magneto remains the almost ex- 
clusive ignition source. It is noteworthy that there are 
many blank spaces in the ignition system column, indi- 
cating that many manufacturers have not yet concluded 
arrangements for their ignition equipment for the year, 
or at least had not when the questionnaire was filled out. 

_ Practice as regards types of clutch remains about the 
same. Disk and plate are still the most used type, shoe 
clutches holding second place. The percentages are as 
follows: Dry disk and plate, 52.7 per cent; shoe, 26.4 
per cent; contracting, 8.2 per cent.; cone, 7.3 per cent; disk 
in oil, 5.4 per cent. Last year the classification was some- 
what different, the disk in oil and the contracting clutches 
not being separated out, and friction driven tractors, 
which have no clutch, being included in the percentages. 
The proportions then were: Friction driven, 7 per cent. ; 
cone, 3 per cent; disk, 60 per cent; block, 30 per cent. It 
is quite likely that most of the contracting clutches in 
this year’s tabulation would also come under the heading 
block clutches. 

Not so many tractors have three forward speeds as 
formerly. The following table gives a comparison of last 
year’s tractors with the present ones with respect to num- 
ber of forward speeds provided. 
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1921 1922 
SN. 60 6erewssnceienone 15 percent 18 percent 
PO ecedadesteaweasedes 58 percent 59 per cent 
PPE SS v.60 s80ks sddecens 24 percent 18 per cent 
Four or more speeds ........... 3percent 5 percent 


Fifteen out of 123 tractors are provided with a differ- 
ential lock. Of course, there are a few among these 123 
tractors which have no differential and therefore could 
not have a lock for same. Live axles, which mean com- 
pletely enclosed drives at the center of the tractor, are 
found on 30.9 per cent of the models. | 

Steering is in 70.7 per cent of the models by means of 
steering knuckles, or what is known as the Ackermann 
steering, while 20 per cent have swinging front axles and 
9.3 per cent miscellaneous steering mechanisms. Some of 
these 9.3 per cent are two-wheel tractors which steer by 
the curved rack or gear sector method, and at least one 
steers by means of a fork like a bicycle. 

Thirteen of the 123 tractors listed, or 10.5 per cent, are 
of the creeper type. This compares with 6 per cent 
creepers in 1921, but with 14.5 and 14 per cent in 1920 
and 1919 respectively. 

Frames of structural steel, chiefly channels, are used 
on 78.4 per cent of all the models; pressed steel frames 
on 2.4 per cent; cast frames on 9.2 per cent, while 10 
per cent of the tractors have no frames. | 

The wheelbase of a tractor is not easily changed, and 
if the averages this year are somewhat different from last 
year it is partly due to the fact that then the 2-3 plow 
tractors were counted as 2-plow and the 3-4 plow as 3- 
plow. The following table gives the averages for both 
years: 


1921 1922 
OI RINIING ob kha on eddie dca 79.5 (79.5) 76.2 
Two-three plow tractors ...........6.5 «. 84.6 


"ENGI CEROLOEN Soa di cle'ns dekcadewu 85 (85.5) 85.2 
Three-four plow tractors .....4....... «- ' 86.4 
Pour-plow tractors 0... dccccciccdccce 100 92 
The figures in parenthesis indicate the results for 
1922 worked out on the same basis as for 1921, and show 
that there has been no material change. 
Drive wheel diameters during the two years compare 
as follows: 


1921 -. 1922 
Two-plow tractors ..,..... oeoeerenaven 46.3in. 47 in. 
Three-plow tractors: .....:...j.ceccees 53.4in. 51.2 in. 
Four-plow tractors ...,...... chwglawala 57 in. 58.4 in. 


In this comparison all 2-3 plow tractors are counted as 
2-plow and all 3-4 plow as 3-plow. Keeping the hypen- 
ated ratings apart, the results for 1922 are as follows: 
Two-plow, 44.5 in.; 2-3 plow, 50.4 in.; 3-plow, 50.5 in.; 
3-4 plow, 52,5 in.; 4-plow, 56.5 in.; 4-5 plow, 67 in. 

There has been no appreciable change in the average 
weight. Weights of 1922 tractors of the different classes 
average as follows: Two-plow, 3450 lb.; 2-3 plow, 4300 
lb.; 3-plow, 5085 lb.; 3-4 plow, 6180 lb.; 4-plow, 7150 
lb.; 4-5 plow, 12,000 Ib. ; 


Garden Tractors 4 


Garden tractor and garden tractor engine specifica- 
tions are given this year in a separate table as sepa- 
rate units, although some garden tractors have appeared 
in previous tabulations. These specifications are of 
special interest at this time, as there is a belief in cer- 
tain quarters that the small tractor has an excellent 
commercial future. 

Three firms are shown as manufacturing stock en- 
gines for garden tractors. Two of these stock jobs are 
of the 4-cycle type, the Evinrude motor being of the 2- 
cycle type. A non-detachable cylinder head is used in 
every case, as is the four-point engine support. Gaso- 
line is the fuel burned in each of the stock garden tractor 
engine models. 
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COOLING SYSTEM LUBRICATION FUEL 
GOVERNOR 
. c 
>| & © ~ 3 M * a 3 
= bo 5 a 21s a | 3 2 3 
Name and Model 2| az | £ Be E £18 3 2 és} § 5 §e - oo Te 
S| pa | 2 “8 |jsis|S | 3) 33 =i slelwsli » 181 Se | 8 see (2s - 
¢ jz] 3s ia H on | &i 25 B|2\£3| = = zs a 35 3% 
£ |8| 3 3 sz [5% >| 25 | Bs |slsissl 2 (2) 23 | s sf |s2 
aja] & = = zi |O|e}/ a |S =5 eo |e S| ¢ & a ° =n Bs 
All-in-One............... AJ$1,975] 2-3] 214 | 15-30|Weidely...|4-4x534 |. ..| 900|Vert. .|Block.|Weidely...|Cent....]....|W.. 
Allis-Chalmers............]...... 1| 2% 6-12|LeRoy. .. .|4-314x4%4 |L...}1000|Vert. .|Block.|LeRoy....|Cent....]....|W.. 
Allis-Chalmers eee Sele 3] 2% 14-27| Midwest... 4-4 5x5 4 I. ../1100}Vert. .|Pairs..|Midwest...|Cent....| 905/W.. 
Allis-Chalmers............]...... 3-4] 2% 18-30)Own...... 4-434x6% |I...| 830/Vert. .|Block.|Own...... Cent... .|1580/W.. 
Allis-Chalmers............]...... 41] 2% 22-38/Own...... 4434x614 |I...} 930)/Vert. .|Block.|Own...... Cent... .|1580/W.. 
| eo ee 3] 2% 14-28/Own...... 4-434x6 |L...] 900]Vert..|Singly.|Own...... Cent... .|1180/W.. 
ee : eee 3] 2% 14-28/Own...... 4-5x6 L...} 900)Vert. .|Singly.|Own...... Cent... .|1200)W.. 
Andrews-Kinkade........ RS Peep Pee, « Climax....|4-5x6144_—‘{L...} 800|Vert. .|Pairs.. |Climax....|Cent....|1175]W. . 
Appl gone L...}1000]/Vert. .|Block. |Pickering. .|Cent....} 800)W.. 
S| US UO eee eee oe 
L...} 900|Vert. .|Pairs..|Climax....|Cent....|1100/W.. 
I...} 600)Hori. .|Pairs..|Own...... Cent... .|2875/W.. ( 
I...| 550)Hori. .|Pairs..|Own...... Cent... .|8790|W.. ( 
eee Block .|Pierce..... Cent.... IW... ( 
I... 750|Opp...|Singly.|Own...... Cent... .| 925)W.. ( 
I. ..| 950/Opp...|Block. ..{1250/W. . ( 
I...] 700/Opp.. .|Singly. 1350] W. . ( 
I. ..| 900)Opp...|Block. |Own 11620) W. . ( 
I...| 750/Opp...|Pairs. . ,|2150)W. . ( 
I: ::} 700|Opp. . |Pairs. ‘|2700|W: : ( 
I. ..| 600/Opp...|Pairs.. _ 18300) W.. . ( 
2 I. ..|1250|Vert. . [Block ‘| 470|W..- ( 
3 I: : :|1000| Vert... [Block yes ae 
3 aie Hori. . |Block ..| 9751W.. ( 
3 I. ::|1100|Vert. : |Pairs. ‘|1000]W ‘ 
4 .. Vert. .|Singly. 11600) W. . 
3 I. ::| 700|Hori. : |Pai me PF 
2 I. ..]1050|Vert. [Block |W. ( 
34 Y4ox6_|L...| 900|Vert. . [Block iw . 
Case 22-40 4-5 4-544x6%% |I...| 850|Vert. [Pairs ees ( 
—~ Caterpillar............ T-11)...... 4| 3 | 25 lOwn...... 34x6 |L...| 900/Vert. .|Pairs. _.|1400]W.. ( 
Caterpillar............ T-16).. 6| 3 | 40 lOwn...... 4-614x7 _|I...| 700|Vert. .|Singly **|2300| W : ( 
anaes 12-25] 1,825] 3| 234 | 12-25\Buda..| 4-414x51 |L. ..|1050| Vert. . (Block 1. <a. : 
SE ae ) SS eee 9-16]/Own...... 4-314x41% |L...|1600|Vert. .|Block o[-+-[W.. ( 
DR isos ancceevexde Wi 1,345] 2] 3% 12-20/Own...... 4-4x5 I. ..]1265]Vert. .|Block a ( 
| See 1,750} 3 234 15-27! Doman 4434x6 =| T...} 800)Vert. .|Pairs..|Doman....|Cent.... 800/W.. ( 
en bile ooseceses eA} 2, 3 |........| 20-30|/Buda.....|4-434x6  |L...|1000|Vert. .|Block. |Simplex. ..|Cent....} 950/W.. ( 
Emerson-Brantingham 12-20)... ... ST 2.7 -20/Own...... 4x5 L...| 900/Vert. .|Pairs../Own...... Cent....| 997/W.. ( 
Emer Brantingh SM is nied 3 2.26 12-20/Own...... 4-434x5 L...| 850)Vert Pairs. Pickering. .|Cent.... 1100)W.. ( 
E Brantingham 16-32)... ... 4] 2.26 | 16-32\0wn...... 4-5%x7 |L...| 750) Vert. .|Pairs..|Pickering. .|Cent....|2000/W.. ¢ 
DE iccssacseenepstll OE isa 2| 2:0 | 9-18|Lycoming..|4-344x5 |L...|1200|Vert. .|Block.|Red Devil.|Cent....|-.-.|W.. ( 
Farm Horse...........-. Bi 1,885] 4] 2.5 | 18-30\Climax....|4-5x6%4 |L...| 850|Vert. .|Pairs..|Climax....|Cent....|1400|W.. C 
Farquhar............ 15-25)...... 3-4) 2.0 L...|1000|Vert. .|Block.|Pierce..... Cent... .}1057)W.. ( 
Farquhar............. 4-30)...... 4-5} 2.3 I...} 550/Vert. .|Pairs..|Own...... ee a a \ 
—- Spa peswaen een 440). ..... 6-7) 2.3 I...| 550)/Vert. .|Pairs..;Own...... Cent |W.. ¢ 
i csrcscenasvensal 305] 2] 2.5 L...}1000|Vert. .|Block.|- 2.0.22. 12).....02. 650|W.. ¢ 
TE sok baw xwa ewe Se E} 3,100} 4 2.6 I...} 650)Hori. .|Pairs..|Own...... Cent 2017|W.. ¢ 
PRE EE 2-3) 2% I...| 900/Vert. .|Block.|Erd.......|/Cent 900)W.. ¢ 
3-4) 2.1 I...]| 900)Vert. .|Block.|Taco...... Cent 1000) W.. ¢ 
4/1 3.0 L...} 950/Vert. .|Pairs..|Waukesha. |Cent 840/W.. ¢ 
21 3.0 I...| 800/Hori. .|Pairs..|Own...... Cent 890/W. C 
3] 3.0 I. ..| 750|Hori. .|Pairs..|Own.. Cent... .|11701W.. ¢ 
2] 2.5 L...|1000|Hori. .|Pairs..|Waukesha.|Cent....| 800|W. . C 
3] 2.25 L...} 900}Hori. .|Pairs.. | Waukesha. |Cent 900/W.. C 
8] 2.5 L...|1000/Vert.. .|Pairs.. |Waukesha. |Cent 600] W. . C 
3] 3.0 I. ..]2000/Vert. .|Pairs..|Taco...... Cent 1200)W. ¢ 
4] 2.5 L...] 850|Vert. .|Pairs..|Climax....|Cent....|1000/W.. ¢ 
12] 2.25 I,..| 400|Hori. .|Singly.|Own...... Cent... .|4500/W. . ¢ 
1] 2.5 L...}1000/Vert. .|Block.|LeRoi..... Cent 335|)W.. P 
2] 2.75 I. ..]1000/Vert. .|Block.|Own...... Cent W.. C 
3] 3.0 I. ..}1000}Vert. .|Block.|Own...... Cent -1W.. ¢ 
4] 2.4 I...| 575/Hori..|Pairs..|Own......]..-..... .|W.. re 
4) 2.5 L...} 850)...... Pairs..|Own...... Cent... .|1150/W.. C 
4] 3.0 I.. | 500|Vert..|Singly.|Own...... Cent... .|1500]W-O G 
3] 3.25 I. ..}1200)Vert. .|Pairs../Taco...... Cent... G 
3-4] 2.5 I...| 950)Vert. .|Block.|Taco...... Cent....|1100)W V 
3-4] 2.25 L.,.} 800/Vert. .|Pairs..|Climax....|Cent....]1200 No... V 
3-4) 2.25 L...| 900|Vert. .|Pairs..|Climax....|Cent....|1200|W vee G 
3| 2.7 L...|1000|Vert. .|Block.|Duplex....|Cent....|.-.-|.... NO... ¢ 
6} 2.0 L...|1000)Vert. .|Pairs..|Waukesha.|Cent....|1000/W.. ee se 
4] 2.5 L...| 950}Vert. .|Pairs..|Own...... Cent... .|1250/W.. vee 
6] 2.5 L...| 750|Vert. .|Pairs..|Pickering..|Cent....|1650|/W. 1 ue 
3] 2.21 ort ee Block. |Own...... Cent....]....|We. ‘ i . 8. +6 
3-4] 2.75 CF, Ne EER: Cent....]....]W..] 84418.-J....... p-|Mech.....].....06. Kingston. . 134] Yes... G 
4-5] 2.7 eT ee Pairs..|Own...... Cent....]....JW..|14 |S.-J....... Pump.|Mech.....]........ Kingston. es... G 
3.1 | Bee airs..|Own...... on es ee ee eee Pump.|Mech.....|.......- Kingston. . .2)4] Yes... G 
2.25 L...|1000|Vert. .|Block.|Pierce..... Cent....| 365)W..] 6 |Bush...... Ther. .|Cire-Sp....|Piston.. .| Kingston No... p 
3.0 I, ..]1400|Vert. .|Block.|Remy..... Elec....] 720/W..] 6 |Modine. . .|Ther..|Hol-C.S...|Gear....|Holley..... 1MNo... P 
2:5 L...] 900|Vert. .|Paira..|Waukesha.|Cent....|1000\W..|14 |S.J....... Pump. |Hol-C.3. ..|Gear...,|Stromberg. .1}4)No. .. B 
3.1 I...} 560)Hori..|Pairs..|Own...... Cent....}..../0...]10%4/Own...... Pump.|Circ-Sp....]......../Owm.....-- 24lYes... P 
2.1 I...] 530)Hori. .}Pairs..|Own...... Cent.. ..10...115 lOwn...... Pump.|Ciro-Sp....]........JOWM.....-. 2M Yes... G 
2.0 I. ..} 450)Hori. .|Singly.|Own...... Cent --0...]17 jOwn...... Pump.|Cire-Sp....].......- — 2341 Yes... G 
1.9 ..--| 375|Hori. .|Singly.|Own...... Cent. ..J0...]70 |Own...... Pump.|Cire-Sp....]......-. .. 34lYes... G 
2.5 I. ..|1000|Hori..|Pairs..jOwn...... Cent. 600/W.. Modine. . .|Pump.|Hol-C.8. . .|Piston.. .| Kingston 14 No... G 
3.0 I...] 900|Hori. .|Pairs..|Own...... Cent. 900/W..}10 |Modine p.|Hol-C.8. . .|Piston. . .| Kingston. . .134) Yes... G 
3.0 L...] 800|Vert. .|Pairs..|Climax....|Cent....}1000/W..]11 [Eu Pump.|Hol-C.S. . .|Eccentric|Stromberg. .124|No. .- G 
2.5 L...] 750|Opp...|Pairs..|Pierce..... Cent. W../20 |8.-J Pump.|Hol-C.8. . .|Gear....| Kingston. . .144) Yes... P 
2.5 L...| 650|Opp...|Pairs..|Own...... Cent. W../35 |S-J....... Pump.|Hol-C.8...|Gear ..|Kingston...2 Yes - G 
natal = .s+see]s+++++|Pickering. .|Cent....|1000/W..| 8%4|Bremer p ..++..{Gear ..|Kingston. .....|No G 
2.25 I...] 600)Hori. .|Pairs..|Own...... Cent..../1120|/W../40 |Own...... Ther, .}Mech. .... Piston...J|Own....... 14|Yes G 
2.5 L...| 900|Vert. .|Pairs..|Waukesha.|Cent....|....]W..]....]........-- Pump ‘|Gear....|Kingston. . .1}4)No q 
5-83.25 L...|1100|Vert. .|Block.|Own...... SoM Lesssceeesd Pump.|Hol-C 8. . .|Gear. .. .| Kingston. . .1/4)No 
2.0 L...]1050|Vert. .|Block.|Own...... Cent....| 849|W..| 8 |Perfex..  .|Pump.|Cire-Sp... .|Piston...|Kingston. . .174) Yes Gi 
2.0 L...| 750}Vert. .|Singly.|Own...... Cent....|2060|W..|30 |Perfex..... Pump.|Circ-Sp... .|Piston.. .| Ki weed YC G 
2.6 L. Block *"] 625|W..| 8 |Modine...|Pump.|Cire-Sp....|Gear....| Kingston. ..1)4|No. -. G 
3.7 & "|1000|W..|10 |Modine. . .|Pump.|Hol-C.S. . .|Gear. .. .| Kingston. . .1/4|No.. 
2.5 i. .| 800/W..| 6 |Perfex..... Pump.|Cire-Sp.... .|Gear... .|Stromberg. .174|No. .- _ 
2.85 hs 1000}W../10 |Todd..... Pump.|Hol-C.S. . .|Gear... .| Kingston. . .134| Yes... 





Bring—Berling; B.&B.—Borg and Beck; B-L-—Brown-Lipe; Cent—Centrifugal; Cire-Sp—Circulating Splash; Comt—Contracting Band; 
D-D—Dry Disk; D-O—Disk in Oil; Dist—Distillate; Elec—Dlectric; Fric—Friction; G—Gasoline; Gr—Gravity; Hyd—Hydraulic; 
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SYSTEM . Electrical CLUTCH TRANSMISSION WHEELS FRAME 
4 ny i) : E 
= -] iain e a 2 <= 
33 . ‘ pe let 3 F ilp| =F 12 £3 $\> Name and Model 
43 g a se ls.| & fg] BE| © [eel 32 JERE] s | 218 
° it 2 A} = 
ete} ds lala | ah dg dd a] 2 i de (the G23 
Ek 2 3 = E se liza) & [68] 42 & 25 Se |2\24| & | ele 
2-5G-22K Bring. ...... Detlaff..|D.D.....|American...} 2 Rim. ...|No..|Dead.....|Fork..... 2 52x8 | 2 [Struct... o 
gO RaREE GoRENe Rae Wee en 1 8 ie ee ees | eee LL Pe 
1.638 Iho...) Own....|Shoe....jOwn...... 2 |Rim....|No..|Rev....... Knuckle...) 2 | 50x12 -| 2 |None...| 94 
a. ee ee Own. ...|Shoe....|Own...... 2 |Rim....|No..|Rev....... Knuckle...| 2 | 50x12 2 |None.::} 94 
Sei a 93K... .|Bennett. .. Bosch........ Own....|D.D....|Own...... 3 |Spoke...|....}Rev....... Knuckle...| 2 38x12 -| 2 |Struct...) 7 
*fo5G-24K Bosch &  |Own....|D.D....|Own...... 3 |Rim....|No..|Rev....... Knuckle...) 2 | 48x12 |----| 2 |Struct...| 80 
‘ Kingston | 96 
Pairs : 2 |Spoke...|No..|Dead..... Knuckle...} 2 54x14 Struct... 
ag | meahoeht ae : 3 2 _ eas _ _ Liiacee Knuckle... ; —y ae : Struct... 96 
a BR a 3 pAads. ... ING pLIVe...-. fo... cceces aa One... }------ 
|| RR? Donaldson. a aie o DD 1 Rim. ..-|No..}Rev....... Knuckle. ..| 2 70x12 |----| 2 |Struct...} 9834 
eccaaan *"lOwn.... 2 Rim. me | See Swinging. 1 e 70x20 |----| 2 Struct... bn 
*"liceeen. (O08... 1 |Rim....|No..|Rev....... Swinging. .| 2 90x24 |----| 2 |Struct... = 
"11-18G ; Eisemann..._|B.4B. .. 2 |Axle. .../Yes.|Live......!Power..... 2 | 40x10 |----] 2 Steel... = 
tonG 1336K eet ole... 2 |Spoke...|No..|Rev....... Swinging..| 2 | 50x12 |----| 2 |Struct...| 90 
ee sek i - 2 |Hub....|No..|Rev....... Knuckle...] 2 | 52x14 |----] 2 |Struct...) 80 
a + 920K..|Bennett... ..|Shoe....jOwn...... 2 |Spoke...[No..!Rev....... Swinging. .| 2 56x20 |----| 2 |Struct... - 
sa ey Sa mS ee ae 2 |Spoke...|/No..|Rev....... Knuckle... 2 60x16 |----| 2 |Struet... 
on ety ts a . LEED... LOW. sa. 2 |Spoke.../Yes./Rev....... Swinging. .| 2 65x20 |----| 2 |Struet... a 
RS ae ..IDD._._JOwn...... 2 |Spoke...|No../Rev....... Swinging. .| 2 69x +++] 2 |Struct... a 
ar ++ 1-529 ASK. eked) oP ..1D.D....J/Own..... 2 |Spoke...|No../Rev....... Swinging..| 2 | 8714x24 |----] 2 |Struct...} 1 
i ee 4 “a .AD.D_...|Own..... 3 |Rim....{No..|/Dead..... Knuckle...} 2 38x10 xt 2 |Struct...| 90 
1-105) Senateaes ..ID.D....JOwn...... a REDE Nae eee slice Knuekle...j----}.......... ie A a0" 
a 1K. ..|Cont....|Own..... 3 |Rim..../Yes.|Dead..... Knuckle...| 2 54x12 it Struct... 30 
te et ees --1D.D Own...... : ees Yes. ao —— Knuekle...}.---}.......... 2 . ng 
Apron gp SOO sane tdi lste,_|Own...... | OE Ane 2 RE ea 2 Pe] See -+--|None, ..}--+--- 
2-294G-30K : — — aa 2 |Rim No..|Live...... Knuckle...| 2 56x12 |----| 2 |Cast....}--..-- 
1G 16igi ‘JOwn...... ..|Shoe....JOwn...... 2 |Spoke...|Yes.jLive...... Knuckle 2 42x9 -| 2 |Cast....} 65 
i -+++] 2 ICast 76% 
AD.D....|Own..... 2 |Spoke. ..|Yes.|Live...... Knuckle...} 2 52x14 aes 
a aa 2K. --|Shoe....JOwn...... — Yes.|Live...... Knuckle...j 2 56x16 3° sll —- S oe Cunpiie........ = 
“= /1-45G....... [Own SS eee Sie. ee 19,500|Caterpilar........... Tg 
eae alekes. ‘lOwn... || 2 (Rim... ::|Dead. :: *‘liknuekle..|" 2 48xi2 |----} 1 |Struet.. MBO n vec ccccscecees 
ane yi ae ak --|Plate....JOwn...... 1 JAxle....)No..].......... Swing ng..|----].......... ch ome shots 
ir....|9.8/G-13K...|Own...... .-1DD..._jOwn..... 1 a No ae ‘kgackie |r} cassia’: Mit ae wit 
200 Shoe....|Own..... ] jAzle....]....[Live...... nuckle 42x10 “1 "99 | 6°800 
J 16G res .IDD....JOwn..... 3 |Axle....|No..|Live...... Swinging. .| 4 40x12 |----|----/Struct. 87141 4°550 
— ‘0K. Cone...,|Own...... 2 |Spoke...|No../Rev....... Knuckle...| 2 54x12 |----| 2 |Struct... or 8500 
1-40-18K Cone....|Own...... 3 |Spoke...|No../Dead.....]/Knuckle...] 2 60x12 |---- ; Struct... te | eae 
1-5G-35K Cone... |Own..... 2 |Spoke.../Yes.|Dead.....|/Swinging..| 2 | 72x16 |-+-- 2 Struct...) 126 | 9.400 
© 0G Own...... iy RS Oe ee Knuckle...} 2 |,......... wee Struct... a2 | 8'200 
ge 18%. \Oren...._. 1) 2 a 2 |Spoke...|No..|Dead.....]Knuckle...} 2 52x96 |----| 2 |Struct... = eo 
».108G95K IR.W.. ADD. . | |Own...... 2 |Rim....|No..|Dead..... Knuckle...) 2 | 54x10 |----| 2 |Struct... me hea 
ia 2-200 20K... allie .-|Fric.....|Own..... 1 |Rim....jNo..|Dead..... Swinging. .| 2 84x20 |---- : Struct. ... 132 |19'000 
a 9.300-30K Sele -lFric.....|Own...... 1 |Rim....|No..|Dead..... Swinging. .| 2 84x24 |---- ; Struct... are 
+ 19-16G-21K.. |Own...... .1D.0..! |Own...... 3 Axle... .|No..|Live...... Knuekle...} 2 | 49x12 |---- 2 |None...| 63 re 
+19.9G-20K....|.- 2-22.05 --IShoe... .|Own...... : aed Knuekie... 3 60x12 |----| 2 Strack... ss | s'ae 
«+0 19-8G-90K. .- IShoe. Nuttall. . Cnuckle... H 60x10 |---- 2 —- 92 | 6°450 
.-11-8G-17K.__ || --IShoe....|Nuttall....] 2 a: ; 60x12 |---- ; or o's 
i 7 ee --1Cone OWR...... 2 en ; 54x54 |---- FA a ag" | 3°250 
9-1G-14K....{Own...... Cont....|Own...... ; 9 ae 46x10 |---- ; _ kas Hg 
2-1G-23K....jOwn...... Cont....JOwn...... ? aoe : 52x18 |---- 2 lent} 90 | 4'000 
-+++/2-7G-14K,,, .|Bennett...).0..........feeeeeee fees. Own...... oe 5AxR eee - ae. i 
-++-12-7G-14K... .|Bennett...}. 0... .......[oreeeeeefeee ee. Own...... 7 pene.) 3 | arate fF ---| 2 Struct... or | S'eu0 
T....11-114G-29K.. Kingston....|Own....|Shoe....|Own...... ; ee : poe ...-1 2 [Struct..| 91 | 5,800 
++/1-23146G.....]R. W..... Eisemann....|Own..../D.D... 4 oe egg BS ban “13 |g se 5000 
1-3G-15K....|Bennett...]............ T.D..../D.D. armen eo ieee I peed... ws ite 
1 or 2-70G 5. ape Own... ./Shoe : pememe.-| 3 seuss mem ES — ese eal 2200 
SS eee -|Kent........,QWM-.++f...... ; — ae : Soxi3 |---| 3 “-1"gg''| Stang 
2-14G-114K. .|Own...... DR «cased Own....|D.D. --| 2 12 ; es “1 3B is 
2-1G-16K... .JOwn......).........005 Own..../D.D. oe a : 50x seo] S poumte, «| os Ie 
BOER. ..... OW: <scccl...-cesccere Own....]...... 2 rahe i a I —, os lees 
5G-20K..... Splitdorf. ...}Own....|Shoe. . : +e omg = oh a 42 | 6000 
a ae: pnt” Own... roe 2 2 | 4x12 |---| 2 |Struct...| 78 | 4,500 
coo MNoIOG. ...... PEROO. 0002. plitdo’ “a aad ba , . 
+++11-2G-18K..../Taco...... Snlitd .|Own. ...1Shoe. . : oo : = tee : ae... 7 ‘= 
-+++11-314G-30K, 7 ae B.&B.../D.D,.. : nuckie. 54x12 |---- : tract...) 76 Sap 
+ /1-3146G-20K.. ..[Dixie....... B.&B...|D.D". B Jeserse++|N0.|Dead. «..-)eseeeerees rn errr ae Btruct.. — 
ee Ua Pe 3 a r ‘ ites 13 |e 3]. c'ltruet..-| 135 }11000 
1350-26.” [Donstdeon, | eM lOwn. “leone... 4 ee ee oe ae SS E- — reeee 
1-5G-35K... .|Donaldson.| +2... Own. .../Cone ; i eee 2 | ee Struct. | 100 | 6,600|Minneapolis.............. 
203G-18.3K..}.......... | ee OPP See 2 |Axle....}.... a meses audio’ pate 56x12 — Struct... 19% 6.400 Minneapolis.............. 
2-6.3G-17.8K HED. «200s Own....|D.D i don gees ~shebee See | 8 oe “*| 10934|12;410|Minneapolis.............. 
‘ee See 8 I Re series 2 |Axle....]....|Live...... WiNgINg..|.--.| 62x10 pies **| 136° 122" 500|Mioneapolis.............. 
2-20G-80K...|.......... | See Sa See ap 2 Asie. ...}.....[Lave...... Swinging..|....} 85x30 ....|Struct.. . 67 ccs casccecass 
1-2G-10K....|Bennett...]....0....... B.&B...1D.D 1 fash... No..|Live; .....|Swinging. .| 2 4x8 Ags Ranks 3'390|Moline. ......... 22.0000 
a" a 2 |Axle. ..-|No..|Live.-.-..{nuckie...| 3 | 52x10 2 "}Struck..: 100°") 6,a60}Nivgn, »--------e-o-200 
2-1G-23K....|Donaldson.},........... Own..../Shoe.. 2 |Rim....|No.. oad Picuxed pana ; oe : — 923<| 9°600|Oil Pull...............- 
-+|2-1G-31K... .|Donaldson.|............ Own..../Shoe.. 2 |Rim....{No../Rev....... — ; oe z **] 193° 7112'g20|Oil Pull.......---------- 
-+|2-1G-45K... .|Donaldson.|............ Own... .|Shoe. 2 jRim....|No. mE ~ 3 a 141 |26'700|Oil Pull...............-. 
| as Be nvicnsentseg, scabeoun’ Own... . Shoe. 1 |Rim. .. .|No..|Rev....... 80x 13 “1 "72 ['3'000|Oshkesh............-.. 
ge ee NT he Ge: Jy weer ee 1 |Rim..../Yes.|Dead..... Knuckle 2 48x7 se Struct.. se | S senl@dihedh........0ccc0-+- 
--|2-1G-13K. .  e Own....{Cont.. 1 |Rim..../Yes.|Rev....... Knuckle 2 56x10 14 a Se LR GMiiss...0ccc---c-ceee 
-+1-5G-25K....|Taco...... isemann....|Own....|Cone. 3 |Axle..../No..|Live...... Knuckle 2 50x12 one... > | eae 
--{1-80G......./Bennett...].........06. Own..../D.0. 3 |Hub....|No.,|Live...... Knuckle...} 2 60x18 ; > 6 fa 
-|2-75G-30K. i & eee Own..../D.D.. 3 |Hub....j/No.,|Live......] Knuckle 2 96x24 |.- : vee 93 | 5'900 
‘s xy ee | Eisemann....|Rock.... ze. : —_ wee oom pad Rcavie Sones —_ 1% Chan: a6 | 3788 
| a Dixie....... ..+-|Shoe. xle....|No.,|Live...... . Struct... ’ 
+-[1-6G-20K....|....0.000. KW. Se ee D.D.. 2 |Rim....|No.,|Live...... Knuckle...| 2 60x10 : pee... ‘ig _—_ 
++ /2-3G-20K....JOwn...... imms...... Own..../D.0.. 2 jAxle....[No. |Live...... Knuckle...} 2 45x12 +3 one... oe | 2734 
--|1-5G-15K.., ./Bennett...]............ Own. .../Cone. 2 Rim. ...|NO.]...-.c000. Knuckle...| 2 48x12 4% Struct... . ase | Sse 
+ |1-5G-25K,.. .|Bennett...]............ Own....|Shoe.. 3 |Rim....|No.].......... ing. . 2 | 56x16 : Struct... isan 
»+|1-17G....... A”. ee Fuller...|D.0.. 3 jAxle..../No."|Dead..... Knve le n'a 42x12 : heed ao | 4°30 
tO-E. .|Dixie....... ep: a +e : oes: om Live. ..... nuckle : 5 : --| © | Soe 
++ /1-15G.......]Oren....../Bosch....... -D....|D.D.... poke...|No.*|Dead..... n x Struct. , 
“]182369.077 “Own... ten Azle. ...|No.|Live......|Knuckle...| 2 | 60x12 |...| 2 |Cast....| 114 | 7,200 
oe 





Hori—Horizontal ; 


H-B—Horizontal Bars; Hol-C.S.—Hollow Crankshaft; K—Kerosene; Mech—Mechanical Lubricator; O—Oil; Pres— 


‘ i __ Water. 
Pressure; Rewv—Revolving; S-J—Shotwell-Johnson; Struct—sStructural Steel; T-D—Twin Disk ; Throt—Throttle; Vae—Vacuum ; W—Water 
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COOLING SYSTEM LUBRICATION FUEL 
GOVERNOR a 
= ba = « a . « a ~ 
Name and Model s Bx & Be & & Ps 8 =| 0 S 3 ie - 8z 3 
gee Ci 7s sig] & 5 33 5 he & D - had oe or} 
oO 5m 4 ™ >s = e g a] = Sy 4 s eC $ & g 5 “s “Cte 
oe z — a ~ on = a. & = 2s ry be = os Aj ~S a se 3s 
2/2/22, ] = sz | is | 23 | Bs |Elsigs 3 12) 45 | = sag | ss 
& |a| & = S 2i iSilel] a | oO =o Ko |e S| « & 4a ° SEH B's 
NR sola ss Catone ane $2,625) 3-4) 2.7 15-27|Wis. MW./4-414x6 si... |1000) Vert. .|Pairs..|Pharo..... Cent 1200}W..| 734/G. & O....|Pump.}Hol-C.S. ..|Gear....|Stromberg..114|No. .. 
OS = od een eerer 3] 2.75 | 10-20/Own...... 2-644x8 _={I...| 575)Hori..|Pairs..|Own...... Cent....}....|W../40 /Own...... py | ee ee Ensign........ No... 
Topp-Stewart............ B) 3,500} 4] 2.5 30-45|Waukesha. |4-434x634 |L...| 950)Vert. .|Pairs..|Waukesha.|Cent....}....|W..|12 |Bremer....|/Pump.|Cire-Sp....|Gear....|Stromberg..114|No... 
| Ree eee 2] 2.0 6-10!LeRoi..... 4-3l¢x44 |L...|1200/ Vert. .|Block. |LeRoi..... Cent....| 325/W..) 4 [S.J....... Ther. .|Cire-Sp... .|Piston...|Kingston... %|No... 
ree 895] 2-3) 2.5 10-20/Own...... 2-64x I...| 550}Hori. .|Pairs..|Own...... Cent....|1100}W..|50 [|Own...... ree Piston.../Own....... 14]Yes... 
Oe ee 1,485) 3-4) 2.5 15-30/Own...... 2-7x8 I...| 500) Hori. .|Pairs..|Own...... Cent....|1600}/W..|70 JOwn...... mp.|Hol-C.S. . .|Piston...|Own....... 134/Yes... 
SS ree 2,750) 6-8) 2.5 35-50)Own...... 2-814x10 |I...| 475|Hori..\Pairs..|Own...... Cent.... |2200/W..|100 |Own...... Pump.|Hol-C.S. ..|Piston...|Own....... 244 /Yes... 
eS eee 60) 5,450} 8 | 2.62 | 35-50/Own...... 4-614x8% |I...| 650| Vert. .|Singly.|Own...... Cent....|2600)}W..|18 |Own...... Pump.|Cire-Sp..../Gear..../Ensign..... 2 sae 
er ean patois > 715 2.75 6-12|LeRoi..... 4-314x414 |L...|1200| Vert. .| Block. |LeRoi..... Cent....| 330/W..] 4 IG.&O Ther. .|Hol-C.S. . .|Gear....|Kingston %INo 
EN 3,750} 4] 2.5 25-40| Waukesha. |4-5x614 -|L...| 850)Vert. .|Pairs../Waukesha.|Cent....]....|W..]11 |Modine Pump.|Hol-C.S. ..|Gear....|Stromberg..114]...... 
EE. ccbencesenaesi 1,580} 3] 2.9 12-20)Own...... 4-4 I. ..|1000) Vert. .|Block.|Pierce..... Cent.... |1040|W. .}1014| Modine. . . |Pump.|Hol-C.S...|Gear....|Holley..... 14|No 
EMR sicwascocssiccue 3,175 | 2.9 20-35/Own....../4-514x634 |I...} 900|Vert. .|/Block.|Own...... Cent....|1800|W..|18 |Modine Pump.|Hol-C.S. ..|Gear....|Holley..... 2 0 
Twin City .| 5,250 2.0 40-65/Own...... 4-734x9  iI...| 535)Vert. .|Singly.|Own...... Cent.... |4125|W. .|130 |Own...... SS a eee Holley. .... 214\No... 
| k < Pee 2-3] 3.5 15-25|Own...... 4414x534 |I...| 900)Vert. .|Singly.|Own...... Hyd....| 750)W..] 6 |Modine...|Pump.|Cire-Sp....|Piston...|Bennett....144|No... 
Waterloo Boy............ N} 1,450} 3] 3.0 12-25/Own...... 2-614x I...| 750)Hori..|Pairs..|Own...... Cent....|1200}W..|13 |Modine...|Pump.|Cire-Sp....|Piston...|Schebler....114/Yes... 
Wellington.............. ee 2-3] 2.25 | 12-22)Erd....... I...] 900) Vert. .|Block.|Erd....... Cent....| 860)}W..| 7 |Modine. ..|Pump.|Cire-Sp... .|Piston...|Stromberg..134)No. .. 
Wellington.............. _, ee 3] 3.0 16-30|Chief..... 4434x6 |I...|1000) Vert. .|Block. |Chief..... Cent....|1020|W..| 9 |Modine...|Pump.|Hol-C.S...|Gear....|Stromberg..114|No... 
ND. 5655846000504) 1,585) 3 3.37 12-25|Waukesha |4-4x534 =‘ |L.../1000]Vert. .|Pairs..|Waukesha.|Cent....] 900|W..|....|Ideal...... Pump.|Hol-C.S. ..|Gear Schebler....114|No 
I as cscs as ceneen B) 595) 2] 2.5 9-18)Own...... 2-514x614 |L...| 750/Opp...|Singly.|Own...... a es | a ee re NS Se re eee 14\No... 
eres T| 2,000) 3-4) 2.5 15-30|Beaver....|4-414x6_—{I...| 950) Vert. .|Block.|Duplex....|Cent....|1080|W..| 9 |Perfex..... Pump.|Hol-C.S...|Gear....|Ensign..... 14)\No... 
eS Se ee 2,450) 4] 2.5 20-40|Waukesha |4-5x64%4—s|L....} 950)Vert. .| Pairs..|Waukesha.|/Cent....|1000/W../12 |Perfex ....|Pump.|Hol-C.S...|Gear....|Stromberg..114}No... 
Wisconsin............... fe i ee eee Climax... . |4-514x7 L...| 800|Vert. .|Pairs..|Climax....|Cent....|1500)W..|18 |Perfex..... Pump.|Hol-C.S. . .|Eccentric|Stromberg..144|No. . . 
Pica cclspisiacvcsasun’ SUM Wc glsakea pes 15-25) Wisconsin. |4-414x6 L oe SS ee are 920\W..| 514) Modine. .. |Pump.|Cire-Sp....|Gear....|Stromberg..144|No... 
| | NR oe ear Se BANOO be scesces 25-40/Own...... 4-544x7_s {I...| 700)Vert. .|Pairs..|Own...... CONE. cc hives sc) @ PRROGINO..  IEUMIDals cc ccccccclsisccees Stromberg..114|No... 
Neer err ee Gy. eee ERS: 25-40] Wisconsin. |4-534x7 ~=—|T...| 700)Vert. .|Pairs..|Own...... Cent....|1543|}W..| 9 |Modine. ..|Pump.|Cire-Sp....|Gear....|Stromberg..114|No... 
NRE Sane | - aes 3] 2.5 12-25/Buda..... 4-414x514 |L...}1000/Vert. .|Block.|Pierce..... oe ee, Be Pump.|Hol-C.S...|Gear....|Carter........ Yes... 
Bring—Berling; B.&B.—Borg and Beck; B-L—Brown-Lipe; Cent—Centrifugal; Cir Sp—Circulating Splash; Cont—Contracting Band; 
D-D—Dry Disk; D-O—Disk in Oil; Dist—Distillate; Klee—Electric; Frie—Friction; G—Gasoline; Gr—Grayity; Hydr—Hydraulic; 
American Garden Tractor 
C} | 2 
| 5 ry 
a te 
2 E 2 a 
= | | 3 al 2 ' 
eg 13 rc 2 |s g |3| 4 
a & 2 = “ Z ° ¢ > : | 2 
3 Bi Z a i s| (£ if. oe 3] ¢ = 
= [- 4 — *” 3 2 ~ e 2 = é [4 e [~-] 
~| B/S lel = 12 4 & 5) = |e! §] & = |z| & als e 
s| $/2 1/5] 2 |€/S/a4|) 2 f & lel: = |e! 2 3s || 4 
S| = ls = 2 2; sie Sf fs! @ «CUI las 6B |} |e! § t > s 
a) TIF 1S) & 1S els = Isl Bele.) 2 Rl | @ 13] 4 
NAME 3 Lt} eg |b | él 2 [eles £2 4) ¢ isle] de] & [a] # g| 3 2 
= |#/ = 1/8 | | 2 (Fl Sisl & 18 § bela] $9 | F |e 48 1a] | F 
= al em le al = zc lOle| wa {Z| & lal >| we So |e} om 3° = = 
Acme Cultivator Co. Salem, Ohio................ Acme, Jr..... 215} -1.9)W...| 76 1834 | 29/9 |235)B. &S..| 1] 244x2%) 4) L..| 1500 |None..| 45)Cir. spl..|Plgr...|Mag.|Own flywh. 
American Farm Mach. Co., Minneapolis, Minn... ..}|Kinkade...... 140}3- 14|W...| 78 8% 20 }....]180}Own....| 1) 3 x3 4| I. .}700-1400| None..}100)Spl....../Grav..|Opt..}.......... 
Beeman Tractor Co., Minneapolis, Minn....... ... Riskaxivehd 285]114-4 |W...| 86 |17 -25 | 40 |1134|560|Own. ..| 1] 344x434] 4] L..|800-1200)....... ...|Spl......|Grav..|Mag.|Heinge. ... 
Central Tractor Co., Greenwich, Ohio............ Centaur...... 385| -5 |Both.| 70 3044 | 38 {13 |700)| NewWy.| 1) 434x434] 4) L..} 800 |Cent..|275/Spl....../Grav..|Mag.|Bosch..... 
H. C. Dodge, Inc., Boston, Mass................. Sprywheel....|150} -1 |W...| 63 37 |....|135/Own....| 1] 224x234] 2) .../600-1000)None..| 28)Wth fuel]...... Both.|Bosch..... 
Gilson Mfg. Co, Port Washington, Wis............|Bolens........| 180 -1.4)W...| 64 18% 38 |14 |190)B. & S..} 1] 24x24} 4) L..| 1200 |None..| 43)Cir. spl..|Plgr...|Mag.|Flywh.... 
Midwest Engine Co., Indianapolis, Ind........... Utilitor, 501...|345)243-4 |W...| 84 |1724-3034} 36 | 8 |[750/Own....} 1) 344x4%4/ 4) L..| 1200 |Funk..|...|Sph.....]Ring..|Mag.}Eisemann.. 
Utilitor 501A..}395}2%3-4 |R....| 88 }23 -42 | 36] 8 |925/Own....) 1) 314x444) 4) L..| 1200 |Funk..|.../Spl.....|/Ring..|Mag.|Eisemann.. 
‘New Britain Machine Co., New Britain, Conn... .. .| NB-2......... 375 Both.! 98 28 -33 |! 39110 '750'Own....! 2} 234x4 | 4! L..1 1500 !None..!...!Cir. spl..!Flywh.!}Mag.|Sims...... 
2 
- 8 3 me 
i; H 4| |% ae ; 
e h e e . " 4 
ry 2 & E <s oi - @ 2 3 Fs 3 : 2 re 4 
. <= i e ” 5 & ) “” te & rs ca 7 2 “o|= 
= s 2 si¢ |3 {2/48 1T a] 3) 3% = |e | pela =| ey |4 
NAME : 5 = a| 2 re? ee ee eal ra o| @lE Bis 2 | Fels js | esl Plis 
< = 2\ 3 B8i\t|@ | £13 | & |g si gia] |; Si} Slian |= | ws] Sele 
a4 El e & $0 e§ E eElt = | 1 - = $ be 5 B é S| ¢ s | 8s cls 
~ S| 4 se |. & wlois = lo Pi E i 32/S/e8le & ee| & $$ | 33 315 
fe 12/5] © on ES| se a | wla =a |S = ry 382 m1 @i¢ 3 3| 3 3 $a al? 
ss | 8 = 2 S| eo e@ic | a $ 3| % ai|ais 38 Shi 2 |; Salis 
at |ols = gs |2" 2 Slelf |£/= |=) & fee] §] SiS] ele ls lsels ~ Sa\ sal s 
ellis $$ (21/62 | 5/5/35 l3lis.13)/ 3 [sf] 4] s/s] 8]%. 18.) 32 s | Sul Sui] 5 
<s 2 eo; S| «2 Ze Si ¢ * vie > isg/ 3 E, 4 2 2is5/i4 4 si} s3] 23\ es 51 23 
a/ 22 /2/5| 2) G2 |e) 32/2/42 /ad] 3/49/42] § le] 2] 2/2/42) 5 ee 54| Hat BRB 
=/ oz |/h4\z| 82] 22 |jas| a O|S SE) Eige/a] 3S Iss] 2] 2] ee] se | ee [ee] $S|\ ef as) eS) asl\as 
Briggs and Stratton Co. 
Milwaukee, Wis. P...|1 -2200) 4 | 1 |234x2%4|1600-2200/Vert.| 12.27 |No..|L 3% | %e | 1 34 |Wedge. .|5.4| 2% 2 |.156)No..) 4% % | 5% 1 % % %\1 
Cushman Motor Works 
Lincoln, Neb. 44 14 - 800) 4} 1 |4 x4 | 400- 900/Vert.| 50.25 |No../L...]| 136 | #s | 1x | 14 |Mush- 4% | 3 |%e |No..| 434 1134 | 634 |] 2 1 154) 1%] 134 
Evinrude Motor Co...... ‘ room 5 
Milwaukee, Wis. .. |14%- 900} 2 | 1 }25%x2441 900 Oe SR Pee ee eee ee eee Pe Pee ee ee %l...11K%1 BIK_ 

























































































Abbreviations: R.P.—Rotary Pump; P. P.—Piston Pumps; C. S.—Circular Splash; G. S.—Gravity Splash; W. G.—With Gas; P. S.— 
Pressed Steel; S. S.—Semi-Steel; O. F.—Own Flywheel. 
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SYSTEM ‘ Electrical CLUTCH TRANSMISSION WHEELS FRAME 
———-__- a ; 
~ = 
P a3 = § s | « Z 2 3|.2 Ele 
rs 4 * 4 
33 5 A es fiz: 3 e Wi 2. [Blas ¢ |3 Name and Model 
3| 33 5 f Se jewel &S le | BE| 2 [en] 32 lel2s| = | 3 |3 
- eS Fa} Zo © ie os |e - 3 o= < a3 Es Ss |Se s Sis 
7| #3 | & | | a) 2) GRE bey i] 2 Gd ff lets 2 33 
i mo = aa = e =& |2u| & |A G< a Ze an z\iza| = = eo 
Gr....|2-1G-24K....|Optional...|Dixie....... T.D..../D.D. Own...... 2 |Hub....|/Yes.|/Dead..... Knuckle...| 2 36x16 eR eae 
Pump.|1-16K....... Owe...» K.W........|Own....|Shoe 5 oe, 2 |Spoke...|No..|Dead..... Knuckle...| 2 54x10 2 |Struct...| 91 | 5,710)Titan (1.H.C.).. ...... 
(eS ee Bennett. . .|Eisemann....|Hilliard .|D.O....|Own...... 3 |Rim....|No..|Dead..... Swinging. .| 4 42x12 .|....]Struet...| 100 | 7,800|)Topp-Stewart............ B 
2 ee! ae Donaldson.|............ Own....|Cont..../Own...... 2 |Spoke...|No..|/Dead..... Knuckle...| 2 41x6 sh ech GO FP Si oan ccc cess accciccs 
Pres. .|1-12K....... Optional...|K.W........ Own....|Shoe..../Own...... 1 |Axle....|No..|/Live...... Knuckle...| 2 48x12 2 |Struct...| 84 | 4,500/Townsend................ 
Pres. . |1-18K....... Optional...|K. .|Shoe....|Own...... 1 |Axle....|No..|Live...... Knuckle...| 2 56x18 .| 2 {Struct...| 90 | 6,500/Townsend................ 
Pres. . |1-35K....... Optional...|K.W .|Shoe..../Own...... 1 |Axle....|No..|/Live...... Knuckle...| 2 60x24 2 |Struct.../ 110 |...... (CO eee 
Vac...|2-5G-55K....|Pomona.. . .|Plate....|Own...... 2 |Rim....|No. | ae ae ae a Era ae UU) ee a Uo 60 
ee) See Oren...... i 3) ee) ee 1 |Rim....|No..|/Dead..... Knuckle. 4 i eee. Se Bee | eee ee eee 
Gr 2-3G-26K ...|Own...... .|Plate....|Own...... en eee ON eee eee or eee ean: le ae ee 
Gr. ...|2-114G-23K. . |Bennett 20) Se ae 2 |Axle....|No..|Live...... Knuckle...| 2 50x12 |....) 2 jCast....| 84 | 4,660|Twim City................. 
Gr... .|2-1144G-40K. .|Bennett SRE. <6 Ms e 6% 2 |Axle....|No..|Live...... Knuckle...| 2 60x20 (a See ee eee 
a  * | ae .|Cont....|Own...... 1 |Rim....|No..|/Rev....... Knuckle...| 2 84x24 .| 2 |Struct...| 144 |23,700| Twin City................. 
Gr....|1-20G or K. .|Bennett 4) a ee 2 |Axle....|No../Live...... Knuckle...| 2 48x12 2 |Pressed..} 84 | 3,560|/Wallis................... K 
ee SO ee eee ..|Cont....|Own...... 2 tiem.... Knuckle...| 2 52x12 .| 2 |Struct...} 88 | 5,910) Waterloo Boy............ N 
Gr..../2-10G-20K...|R.W...... .|D.D....|Foote..... 2 |Spoke... Knuckle...| 2 48x12 .| 2 |Struct...} 8514) 4,500) Wellington.............. B 
Gr....|2-10G-15K...]R.W...... .|D.D....|Foote..... 2 tAxb. ... Knuckle...| 2 48x12 .| 2 |Struct...| 7514) 5,000) Wellington. ........ are 
Cae | ee eee Pe): See ee 3 |Spoke...|} Knuckle...| 2 46x10 .| 2 |Struct...| 74 | 2,900/Wetmore................. 
OW. «Pina che veccccec .-|Cont..../Own...... 3 |Axle....|N Knuckle...| 2 48x10 .| 2 |Pressed..| 81 | 3 i 
Gr....|2-14G-28K...|Bennett.. . ..|D.D....|Nuttall 2 |Axle....|) Knuckle...| 2 48x12 .| 2 |Struect...| 933%| 6 ichi 
Gr....|2-5G-25K... .| Optional... | Sa: ae 2 |Rim.... Knuckle...| 2 52x12 .| 2 {Struct 90 | 5 i 
Gr....|2-5G-25K... .|Optional.. . ..|D.D....|Foote..... 2 |Rim....|) Knuckle...| 2 52x12 ....|Struet 92 | 7,800) Wisconsin................ 
eS See Pomona... 110) a > dy Sa iS ae (| SS eae 2 |....)|Struet _ sf | eee 
Gr..../2-4G, 21D...}Pomona... 10 2 ae ) al See | Eee a ES See ean. = See NE iss da wkavckerdtesdae 
Gr....|2-8G-38K....}Pomona... 1) a a SS No..|Dead..... eS ee eee (ee eee NI, ic ccedadcdaunawece 
Vac...|2-5G-25K ...|Leonard... 2 eee) See 4 |Rim....|No../Rev....... i) Se GU Ae eS. me ee Se ee 
Hori—Horizontal; H-B—HHorizontal Bars; Hol.-CS.—Hollow Crankshaft; K—kKerosene; Meech—Mechanical Lubricator; O—Oil; Pres— 
Pressure; Rev—Revolving; S-J—Shotwell-Johnson; Struet—Structural Steel; T-D—Twin Disk; Throt—tThrottle; Vae—Vacuum; W— 
Water. 


Specifications — 1922 














































































































Diameter of Crankshaft 
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| Inches 
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B. & §... 8|1 |Own...... Dry..|Air..|...|Fan../334 |134|250 |Own pos.. S 80 |Wrm. incl....| 2 |21 x33¢)2- 7x2|Hndl.. .|Int....|Rig. .|Rig. Adj.|/Std..... Univ.|4-6 1-36 
Schebler.| D-34]1 |Own......]..... Air..|...|Fan..|/3 3 | Direct |Own pos.. 1 {f -24¢ [40 {|Intlinel...../ 1 20 x5 |...... Hndi.. .|Int... .|Rig. .|Adj.....|Std.....}. ----| 5 |Std. 1-30 
Kingston} L-34|114| Donaldson.|Dry..|Wtr.|114|T. 8../444 |314|1000 jOwn D.C. 1 34-216 |35.4 |Spur. incl....} 2 }25 x314|2- 9x3/Hndl.. .|Int....|Sprg.|Adj.....|Std..... SinU.| 8 |Std. 3-84 
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B. & §... 34| 144|Donaldson.| Dry..|Air.. Fan. .|3 2 | 200 |Own..... 1 3-3... Chn. open 2116 x3 |2-12x1/Hndl...|B.U.. .|Rig. .|Adj.....|Std..... Snap.| None|Std. 1-30 
Holley... %)144|Own...... Wet../Wtr./134/T.S.../45¢ |3%]...... Own D.C 1 1 -4 {35 /|Int.inel..... 2 |2434x4, 8|2-14x3|Hnd. C.|C. Int.|Sprg.|Adj..... _, EPP Sing..| 10 |Std. 3-30 
Holley... ¥%1144|Own...... Wet../Wtr.|134/T.S. ./45¢ [334]...... Own D.C 1 1 -4 {35 {Int.inel..... 2 |2434x4, 8|2-14x3/Hnd. C.|Int....|Sprg.|Adj..... Ts Sing..| 10 |Std. 3-30 
Kingston! L-34!2 |Bennett...!Dry..!Wtr.13 'T.S..15144 !4411500 !Band.. 1 2 -214 162.5 'Spur. incl....! 2 132 x4 12-16x3'Hndl...'Int....'Sprg.'Rig..... Own std.'..... 9 ‘Std. 3-30 
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2Z2{& jd] 2 i[sf/2/2£/ 5 |zz 8) 8 | 35) 2) 8) 8) 8 [esl So] 2] & |S [Fz sS/SE\SESES| 2) 53) = 
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Abbreviations: R. P.—Rotary Pump; P. P.—Piston Pumps; C. S.—Circular Splash; G. S.—Gravity Splash; W.G.—With Gas; P. S.— 


Pressed Steel; 


S. S.—Semi-Steel ; 


oO. F.—Own Flywheel. 
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THE AUTOMOBILE 


British Agricultural Tractor Practice 


Depression of agricultural industry during 1921 discouraged development. 
Chain tracks and three wheels have only one representative each. Only 
eleven makers in all. Two self-contained motor plows represented 


By M. W. Bourdon 


labored during last year resulted in the British 

tractor industry coming almost to a standstill; 
so much so that two or three makers who had previously 
been enthusiastic in their merchandising methods ceased 
advertising, manufacturing, and apparently gave up all 
endeavors to sell tractors for the time being. Whether 
they will launch out again with the original or new 
designs when industrial conditions improve remains to 
be seen; as they are concerns with other products beyond 
tractors, they are in a position to lie dormant on this 
side for a while. 

While only a minority of British tractor makers have 
thus been content to take things lying down, the others, 
despite their continued efforts toward promoting sales, 
have not seen fit to vary their designs except in very 
small details. Austin has been the most energetic on 
the sales side—despite financial troubles—and has been 
as successful as any. This type of machine, a light- 
weight, frameless, is one appealing to a large proportion 
of British farmers, whose fields in most parts of the 
country rarely exceed 25 to 30 acres in extent. This 
fact accounts for the popularity of the Fordson. The 
Austin engine, it will be noted, is 14 in. less in the bore 
than the Fordson, but the tractor does not appear to 
suffer on this account in respect of either performance 
or popularity; its engine has a slightly higher normal 
speed than that of the other, and probably develops ap- 
proximately the same brake-horsepower—it has, in fact, 
the highest normal engine speed of any British machine, 
viz., 1500 r.p.m. 

Chain track machines are less popular than ever among 
British makers; the Martin of this type has been dis- 
carded, its place being taken by a four-wheeler with a 
4, x 514-in. Galloway engine. The only British creeper 
now made is the Blackstone, which has a three-cylinder 
engine starting and running on kerosene, the fuel being 
injected into the combustion chamber separately from 


4 har depressing conditions under which agriculture 


the air, which enters at a pressure of 80 to 90 lb. per 
square inch. A low-tension magneto is used, and a 
system of starting by compressed air is provided. 

The Peterboro, with a Ricardo-designed engine, having 
that engineer’s trunk pistons, has, like all agricultural 
tractors, been under a cloud during the past 12 months 
and has not had a fair opportunity of showing its worth 
from the practical and merchandising standpoint since 
it was first introduced at the 1920 trials. It is one of 
the heaviest of British tractors of modern design, weigh- 
ing 5600 lb. with its 434x5%-in. engine. Beyond the 
design of the latter, the machine has no unusual features. 

The Saunderson Junior machine put forward at the 
same time as the Peterboro has been temporarily held 
off the market until sales conditions improve, and only 
the original two-cylinder heavy model of this make is 
now being made. This is a pre-war design which has 
sold well in the past and given good service. It is, how- 
ever, a general purpose tractor, and is offered as entirely 
suitable for road traction as well as for plowing and 
cultivating. 

At one time there was a tendency among British 
makers to design for general traction purposes and fit 
springs fore and aft to accord with the national regula- 
tions concerning road vehicles. But that policy appears 
to have lapsed almost completely. 

Two makes of self-contained motor plows now repre- 
sent this type of machine in the British industry, the 
Crawley and the Fowler. Two others have dropped out 
during the past 12 months. 

From the foregoing it will be realized that, so far as 
design is concerned, and also to a very great extent in 
respect of sales, British tractors have been almost stag- 
nant during 1921, and, although Austin for one will 
this year attempt to liven up this side of his organization, 
the prospects of makers who contemplate development 
in design and output during 1922 are by no means prom- 
ising at the moment. 


British Agricultural Tractors 1922 


































































































No. of BELT PULLEY TRACTOR SPEED 
: ail : - . Wheels os ¥ M. P. H. 
J > E s ~~ 
2 | 42 lz/4 | 2 #\d g* |Z ala/el3 
a 3 Ferd 2 3 Ela 
#2 la! § Z 5 | £ Bl? aie] 3 S/2) 8/5 /2 a 
MAKE 3 | og |2| 4 ; £ | 3S 5 s/s e |e 
_ tae relists S/S] elsl|essig/ ee] - | a S$] elelzlalt 
| $ 5| 3 £/a/£)e/F8s/ 3) % wi s/S] gle a]: , 
3 Big/ 38) E/ 2/21 2]; Eas ei/siu la /2/%) 3/5] 2/5 
£3 as ~ tie a in 6 |2|dazl/E| 4 te 4 ei < Pt BElelaleiea 3 a | we 
ae Own... .|4-334x5 |1500/Hol. c. s.|Gear. .|Opt...|Cone..|Spur..| 2 | 2 |42x10 | 68 |Live. .|None...| 3136 |No.../Wet...| 24 | 6 | 360 |Side..| 2 | 236] 4%] ...1|2 
Blackstone....... Own....|3-5 x6%4| 750|Hol. c. s |Gear er...|Cone..|Spur. .jch. tr} .. |....... .. |Sta...|/Struct..} 5400 |Yes..|/None../10&17} 6 | 500 |Frt..| 3 | 2 3 3% | 1% 
adr ff eebeseee Own... .|4-414x534| 950)/Hol. c. s.|Gear..|Gas...|Cone..|/Spur..} 2 | 1 [48x 8 | .. |Sta...|/Press’d.| 4704 |No...|None 14 | 6 | 550 |Side..| 2 | 33% | 23] ... | 1% 
OS Wauk.. ./4-334x514|1200/Hol. c. s.|Gear. . .- Plate..|Spur..| 2 | 1 {54x 8 | .. |Sta.../Struct..} 4480 |No.../Dry. 8 | 4834/1040 |Side..| 2 | 1% | 3 1% 
Glasgow......... Cont.... .|}4-434x514|1150|Circ. sp..|Piston |Ker...|Cone..|/Bevel.| 3 | .. wt 75 |Live. .|None...| 4144 |No.../Dry 9 | 6 |1150 |Side..| 2 | 244 | 4% 1% 
eee Gall... .|4-414x514|1000/Cire. sp..|Piston |Ker...|Cone../Spur..| 2 | 2 |52x12 | 86 |Sta...|/Struct..| 5600 |No...|Wet. 18 | 6 | 450 |Side..| 2 | 2 3% 2 
Omnitractor...... Own. 2-644x9 | 750|Hol. c. s.|Gear..|/Ker...|/Cone..|/Spur..| 2 | 2 [60x16 | 90 |Sta...|Struct..| 7500 |Yes..|Dry. 15 | 6 | 500 |Side..| 2 | 24%] 4%]... | 2% 
Peterboro........ Ricar... .|4-434x5}4) 950|Hol. c. s.|Piston |Ker...|Cone..|Spur..| 2 | 2 {54x10 | 87 |Live. .|Struct..| 5600 |No...|/Dry...| 12 | 6 | 900 |Rear.| 2 | 1% | 2%]... | 1% 
Saundersen 5 araaeend Dion... .|2-5}4x8 | 750)Hol. . s.|Gear..|Ker...|Cone..|Spur..| 2 | 2 |48x10 | 90 |Live. ./Struct..| 5824 |No...|Dry...| 12 | 7 | 750 |Side..| ..] 154] 2% | 4% | 2% 
Wallis (British) .. .| Ruston. .}4~-414x524| 850|Circ. sp..|Gear..|Ker...|Plate..|Spur..} 2 | 2 |48x12 | 84 |Live..|None...} 4212 |Yes..|Wet. 18 | 63%{| 850 |Side..) 2 | 234 | 34%]... | 2% 
eeks-Dungey. . .|Wauk.. .|4-414x5%| 900/Circ. sp..|Gear..|Ker...|Plate..|Spur..| 2 | 2 |40x10 | 60 |Live. .|Struct..| 3920 |No...|/Dry 8 | 6 | 900 |Rear.| 3! 13% | 2% | 4%] «1% 





*Self-contained motor plow. 
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Current Specifications Indicate Great 
Diversity in Airplane Design 


Aeronautic industry is still too young and variety of uses too great for 
standardization or concentration on production of a few types. About half 
American planes listed are for commercial or passenger carrying pur- 
poses and twenty per cent are sport planes. Others mostly military types. 


HERE is such great diversity in the design of mod- 

; ern airplanes that it is difficult to discover any 

marked trends by comparing the specifications 
given herewith with those published in these columns 
in former years. It is therefore easy to conclude that 
the aeronautic industry is far from settling down to the 
production of relatively standardized vehicles. In fact, 
aside from the production of an occasional sporting 
plane or one designed for some special character of serv- 
ice, and a few for passenger carrying purposes, there is 
but little business outside that placed with a few con- 
cerns by the Government. 

Of the 31 American planes listed in the accompany- 
ing table of specifications, about half are intended.for 
commercial and passenger service. Of these one, an 
experimental type, is designed for carrying 27 passen- 
gers, one twelve passengers, one six and the others 
from two to five, including the crew. Forty per 
went of the remainder (20 per cent of the total) 
listed are sporting types, and the others are mostly 
military types designed by or for the Government 
and built by it in some instances. The largest of 
the American machines are designed to carry a use- 
ful load of about 5000 lbs., and the fastest, according to 
the figures given, are the two Curtiss machines. One 
of these, in fact, holds the speed record for a closed 
course, having won the Pulitzer Trophy last November 
when it flew 150 miles at an average speed of 176.3 miles 


per hour. It is interesting to note that the weight of 
the American machines varies from 5.24 lb. per hp. for 
the high speed machines to over 20 lb. for some of the 
slower and larger machines. On the other hand the 
wing loading varies from 5 lb. per sq. ft. to 13.75 lb. 

Nearly all of the American machines are fitted with 
water-cooled engines. 

The European airplanes listed are of an even greater 
diversity of design than the American machines. They 
range from the giant Caproni, designed to carry 100 per- 
sons, down to the single seaters. There are several ma- 
chines designed to carry from 10 to 25 persons, among 
the largest of these being the Handley-Page, Morane- 
Saulnier, Breguet, Vickers-Vimy and Fiat. 

Weights per hp. vary from 5.1 lb. for the Hanriot- 
Dupont (which is the fastest, according to the figures 
given, of all the machines listed) to 25.3, while wing 
loadings vary from 20.6 to 5.8 lb. per sq. ft. Of all the 
machines listed the Breguet and the P.R.B., an Italian 
plane, are credited with the largest range of action, each 
of these being capable of flying 1000 miles at high speed. 
without stop. 

The airplane industry suffered more acutely from the 
industrial depression of 1921 than any other unit of the 
automotive industry. Conditions have been such during 
the past year that production has been practically at a 
standstill so far as many manufacturers are concerned. An 
upward swing is expected, however, during 1922. 


Specifications of American Aircraft Engines 1921-1922 


(Compiled for Automotive Industries by A. & D. R. Black) 















































CONSUMPTION| 
CYLINDER DATA RATING PER B.H.P. HR.| WEIGHT IN INSTALLATION DIMENSIONS 
IN LBS. LBS. IN INCHES 
Approx 
Name and Piston als. e | Com- Overall Height|Center 
Model ispl., Gas M.E. P.| pres- Above] to 
Cool- Cu. Crank Dry/| Jacket Lbs. | sion | Carbu-| Igni- Eng. |Center 
No.| Arrgt. | ing | Bore |Stroke| Ins. |B.H.P./R. P.M. im Gas | Oil |Total|Eng.|Water|Total| Sq. In. | Ratio} retor tion |Length|Height|/Width| Bed | of 
Aeromarine. ...U-6-D| 6 |Vert..../W...| 444” | 644” [552.48] 152 | 1750 | 12.95 | .509] .031) .54 | 518] 27 | 545 | 124.0 | 5.32 |Zenith...|Dixie 613% 234% | 24% | 14 
Aeromarine, ...U-8-D| 8 |V-60°.../W...| 4144" | 614” |736.67) 195 | 1750 | 14.2 | .471] .O11] .482) 554) 36 | 590 | 124.0 | 5.32 |Zenith...|Dixie 52% | 34 3234 | 224% | 13 
Curtiss........ CD-12} 12 |V-60°. ../W 4% |6" {1145.0) 385 | 2000} 32.1] .5 .015} .515} 700} 38 | 738 | 135.0] 5.7 |B&BorZ.|Berk 58% | 37 28% | 21%) 1 
Cos occnces 6 {Vert....]W 4146" 16" [573.0 | 160 | 1750] 13.3 | .50 | .015) .515) 420] 19 | 439 | 128.0 | 5.2 |Zenith...|Berk. 57% 23% aor 15% 
Hall-Scott........ L-4| 4 |Vert..../W 5” | [549 68] 125 | 1700} 12.0] .57 | .029} .599) 380} 1034/390%4] 112.9 | 5.25 |Stmbg...|Delco 52 41 2 16 
Hall-Scott ........ L-6; 6 |Vert..../W 5° 7” {824.67} 200 19.0 | .55 | .029) .579] 530) 16 6 | 112.9 | 5.25 |Stmbg...|Delco 65 44 18% | 20% | 16 
Lawrence,........ 3 |Radial..jA....] 444" | 5%” |225.0 62 | 1820] 5.25] .5 .03 160] .. 160 | 120.0 | 5.0 |Stmbg...|Dixie. ..| 2234 | 35% 3/4 
Lawrence J-1} 9 |Radial..jA....] 444” | 544” [787.5 | 220] 1800] 18.7] .5 -03 | .53 | 425 425 | 123.0 | 5.0 |Stmbg...|/Dixie...| 36 43% | 43%] .... 1034 
Packard.......... 8 |V-60°. .|W...] 5” 54%” 1825.0 | 230] 1800] 18.5] .48 | .03 | .51 | 550) 23 | 573 | 125.0] 5.5 |Pack....|/Mag....| 50% | 38# pi 22 14 
Packard......... 1237} 12 |V-60°.../W...] 5” 544” |1237.0] 350 1800 | 30.0] .51 | .03 | .54 | 740] 39 779 | 124.0 | 6.5 |Pack....)/Mag....| 6344 | 38 27 22 14 
Packard......... 2025] 12 |V-60°.../W...| 534” | 644” 12025.0) 582 1800 | 51.0] .52 | .03 | .55 129 51 [1171 | 126.0] 5.5 |Pack....)/Mag.... 725% | 45 31 2635 | 1 
Steel Prod.Rausie E-6} 6 |Vert....|/W.. x 6” 707.0} 175 | 1650] 14.5 -038} .538] 540] 25 | 565 | 119.0 | 5.5 |Stmbg.../Dixie...| 60 47 23 30 15 
Wiiserceeseues 6 |Vert....]W...| 434” | 644” | 691.0 = 1400 | 11.0 | .56 | .018} .578/4963 .---} 109.0 | 5.5 |Zenith...|Philb...| 6934 | 5334 | 24 30% [16 
Pp. 
War Dept.......... Wi 18 |W...... WwW .... | 700] 1700 Gene|ral Djata Njot Rieleased|For Pjublicati jon e: 
Wright........... E-2} 8 |V-90° Ww 4.724 |5.118 | 718.9} 190 | 1800] 15.0] .48 | .02 | .50} 480) 45 | 525 | 116.4) 5.5 |Stmbg... Dixie... 491% | 34% | 83 18 1344 
Wright...........H-3} 8 |V-90° 5.512 15.906 |1126.4) 325 | 1800] 26.7] .50 | .02 | .52 | 625) 58 |} 683 | 127.0 | 5.5 |Stmbg.../Dixie...} 5134 | 395 | 38 23 14% 
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GENERAL WING AND TAIL DATA 
ENGINE 
: Over-all Angle of ~ 
Nationality Make Dimensons Incidence Chord Span 
and Model 
Type Use Crew 
Length, | Height, | Width, and Total | Upper | Lower | Upper, | Lower, | Upper, | Lower, 
Ft.-In. | Ft.-In. | Ft.-In. | Pass. No. Make H.P. eg. deg. | Ft.-In. | Ft.-In. | Ft.-In. | Ft.-In. 
AMERICAN 
Aeromarine.............- 40-U|PB Boat........ (ee 28-113; |12- 7 |48- 6 2 1 |Aeromarine, U-6-D....... 130 3% 2 6- 3 6-3 | 48-6 | 37-6 
Aeromarine.............- 44-U/PB Boat........ ee 28-113 |12-7 [48-6 3 1 Aeromarine, U-6-D....... 130 3% 2 6- 3 6-3 | 48-6 | 37-6 
Aeromarine.............. 50-U|PB Boat........ PA..... 28-113 12-7 |48- 6 2 1 |Aeromarine, U-8-D....... 130 | 4% | 3 6-3 | 63 | 486 | 37-6 
ee ee 751 1D Boat. ....... CS scspene 49- 4 18- 9 103-9 12 2 a ee 700 4 4 8- 0 8-0 |103- 9 74- 4 
ee eT 80/PB Boat........ MOacenaee 38- 6 14-7 74- 0 6 1 NIA. on'ssis sulekaaernd 350 5144 4 6- 3 6- 3 74-0 is 
Aerial Transport........ VBL-1/TB Land........ Ds cence 39-6 |12-3 {57-0 2 ee eee ee 400 0 0 7-3 7-3 | 57-0 | 52-0 
**Bethlehem. ... . Baco Skylark/TB Land........ | ae 23- 0 8-0 Pred 2 1 SWC iis ssc 0seccnon 60 pegs 4-0 4-0 | 29-10 | 29-10 
‘0 
Barnhardt.............. BT-15/TB Land........ Os eceee 32-6 |10- 1% 22-0 5 2 [Curtios, OX-6...... 0.000% 180 ree sack 5- 6 5-6 | 49-1 | 49-1 
Cox-Klemin, Mercedes-Standard|TB Land........ ie 27-4 |10-10 /48-11 3 a: |. epee eye 190 24% 2% 6- 0 6-0 | 43-11 | 31-0 
Cox-Klemin........ DH-6 Benz|TB Land........ 2 OS 28- 0 10- 914 |35-11 2 1 DE icgiengranansvuseeee 150 4 4 6- 4 6- 4 35-11 35-11 
**Curtiss........ Cactus Kitten|TT Land......... Ps occue 19- 3 8-6 {20-0 1 1 Curtias, C-19..... 5. cccvees 435 eats re aires 20-0 | 20-0 
Cartiss........5.- Navy Racer/TB Land........ RE <ciste 20- 0% | 8-11 22- 8 1 1 Curtiss, SX pe 405 0 4-0 4-0 22- 8 22- 8 
Dayton-Wright........... FP-2|TB Seaplane..... | a 36-1014 |14- 0 15- 5 4 2 i rty, a ee 840 2 2 7-0 7-0 | 51-5 | 51-5 
ae TA-1/TB Land........ mn 23- 034 | 9-11 32- 7 2 1 A-B-C Wasp ............ 170 4 4 5- 8 5-8 | 32-7 | 32-7 
St 3 are sss = cob PS ees <a 0 6-6 {24-0 1 a eee: 20 + emis 4-0 4-0 | 24-0 WRF: 
Huff-Daland............. TA-2|TB Land........ So are 21- 6 35- 2 2 1 |A-B-C Wasp............. 170 2 2 6- 0 4-0 | 35-2 | 35-2 
__.. ee eee -1/TB Land........ 2 aR: 19- 0 7-6 |26-3 2 DI ooo sv bisecnectacus 60 eee rien 4-0 4-0 | 263 | 26-8 
Oe Ea TS 23|}PM Boat........ PA ceces 29- 0 8-0 (7 : ‘ 5 1 NE. cick ictiveawenwee 400 44% 8-0 43- 0 
olde 
Martin, Glen L..........MB-2/TB Land........ eee 43- 735 |15- 634 |37-10 3 eS Ae eee ee 840 2 2 7-11 7-11 | 74-2 | 74-2 
Martin, James V............K-4/TB Seaplane..... MS..... 16-10 7-1 |24-2 1 1 ee aan 60 2 2 &. 8 3-3 | 24-2 | 2-42 
eee TB Land.......- Re 27-0 j11-7 |44-7 3 1 |Hispano-Suiza............ Arte Are diners 6- 0 sega ees ata 
**Orenco. . . Tourister II/TB Land........ | ee ---. | 9 4 [39-0 5 ee oS. ae 190 2 2 5- 0 5-0 | 39-0 | 39-0 
Remington-Burnelli iis ene RB/TB Land........ E&C.../41-2 18-0 |74-0 27 i eee 800 2 2 10-6 | 10-6 | 74-0 | 74-0 
War Department......... GA-1|PT Land........ (ee 33- 734 |14- 3 = |65- 6 3 re ter 800 1% 1% 6- 8 6-8 | 65-6 | 65-6 
War Department......... XBIA|TB Land........ ID casas 25- 6 9- 914 |39- 4% 2 1 |Wright-Hispano.......... 300 13% 134 5- 6 5- 6 | 39- 4%] 39- 4% 
War Department........ USD9A/|TB Land........ AD iccpotes 30-2 |11-2 [45-11 2 D RMNEN, icdisk coiscewieun 400 24% 244 5- 9 5-9 | 45-11 | 45-11 
Wittemann ............ DHM2)TB Land........ eee 30- 2144 |j11-5 = |48- 8 1 SWRI ois coe iwicwavoecen 400 3 3 5- 6 5-6 | 48-8 | 48-8 
**Waterman ............ OXS/TM Land....... , ree iwi its Mots 1 S arte OFS... 00.00 90 er sis sp 5- 6 cece LSE @ aes 
‘0 
**Longren..... Seknecasasenen edt er PA.....|19- 044 | 7- 8 9- 8 2 SMU es bos ee i cecseee 60 3 2 4-3 4-3 | 27-11 | 21-11 
Martin, Glenn L.........GMB/TB Land........ Biciuesd 46-10 |14-7 {71-5 3 oe od MONE 2h cans Seniaevciaere 800 2 2 7-10 7-10 | 71-5 | 71-5 
Rogers Const........... TAD-1/TB Land........ SE besses steisie oes [29-0 sami 1 = |Curtiss, OX-5............ 90 ads 0 4- 6 4-6 | 29-0 | 29-0 
AUSTRIAN 
W. K. F. Co.—Sport-Plane..... TB Lane. .00060% BP: .s0.:}) 2S eee 17-3 1 a) GAS. ie sbonwcar 35 ute rer 3- 3 3-3 | 17-3 | 17-3 
Aviatik Co.—Phoenix F 9-7 | 36-0 2 A WEBS Sc arpcspan es cee 230 4 34 5- 6 4-11 | 36-0 | 28-2 
Avia Co.—B. H............... 7 ‘ 6- 8 35- 5 2 1 Austro Damler.. 40 ince Wea 4-2 — 35- 5 ass, scare 
Aero Co.—AE-2.01............ = es 8- 0 23- 8 1 1 Hispano-Suiza.... 220 4-3 3-3 23- 8 22- 6 
BELGIAN . 
Droesbeke Co.—Droesbeke..../TB Land........ BP ss0004 88> 6 oats 18- 6 sh 1 |Hispano Suiza........... 300 we aeets 3- 3 38-3 | 18-6] 18-6 
BRITISH ‘ ; 
Armstrong—Siddeley......... \ je ip eer DB ..00< 2 = |Siddeley-Tigers........... ...- |Details {withheld |by Eng. |Authorit lies 
Whitworth—Sinaia........... j 
A. V. Roe—Antarctic. eof LD iene « See 22-5 9-7 | 26-3 2 aD NON. ciccc occas ey 80 5.5 5.5 4-0 4-0 | 26-3 | 24-0 
A. V. Roe—Avro-Lion......... TB Land AS. 18- 2 8- 6 25- 6 1 1 Napier-Lion. . on 450 ares oue'e 4-6 4- 6 25- 6 24- 6 
Bristol Co.—Bristol Commercial|TB Land. . 42-0 | 11-0 | 54-0 10 1 _[Napier-Lion.. 450 = are bas 6-10 6-10 | 54-0 | 54-0 
DeHaviland Co—DH-29....... TM Land... 43- 0 paler 54- 0 14 1 _|Napier-Lion.... 450 Re we 12- ‘. Raia 54- 0 es 
‘apere 
DeHaviland Co—DH-32....... cy y oe ces ae 39-0 | 18-6 | 50-0 9 1 {Rolls-Royce 360 3 3 6- 6 6-6 | 50-0] 50-0 
Fairey Co.—Fairey III-D. .....|TB Seaplane..... Piskcot 36- 1 14-6 | 46-1 2 1‘ |Rolls-Royce Eagle........ 360 wares cue 5- 6 5-6 | 46-1 46-1 
Gloucestershire Co—Mars I or 
lS ear TB Jiend.....2%+. R 23- 0 1 1 |Napier-Lion............. 450 ee hai 4-9 4-9 | 23-0 | 23-0 
Handley-Page Co.—V-1500. ...|2T2 PB Land..../C... 23- 0 | 126- 6 25 4 Rolls-Royce Eagle. ..-| 1400 ree mee 13 -0 13- 0 | 126- 6 126-6 
HandasydeCo. —300-Moneplane TM Land.......|C... 9- 0 47- 0 6 1‘ |Hispano-Suiza..... 300 Sines cone JRODEOG | .ces 47- 0 irars 
HandasydeCo.—450-Monoplane|TM Land.. Rains 10-2 | 57-0 10 1 _{Napier-Lion. . 450 Tapered | .... 57- 0 
F. H. Lowe Co.—Marlburian...|TM Land... yi 8-4 | 27-4 2 1 |Gnome....... 60 Kate sae 5- 3 — 27- 4 eas 
Parnall Co. —Puffin-Amphibian. TB Seaplane..... Bis ine ae Rss 1 ‘|Napier-Lion... ..-| 450 bee re Det Jails Withhel |d 
Sage Co.—Sage No. 10........ TB Amphibian...|F....... 29- 3 12- 2 40- 0 2 1 = |Cosmos Jupiter. rindawn wane 450 pee ore 6- 9 5- 9 40- 0 26- 3 
Supermarine Co.—Seal—MK II 
EE ES 14-10 | 48-0 3 SED 6.6 0s co anns 450 3 3 7-0 7-0 | 48-0 | 48-0 
Vickers—Saunders Valentia....|TB Boat... IC 22-0 | 112-0 5 2  |Rolls-Royce Condor......} 1200 5 5 10- 6 10- 6 | 112-0 Pate 
Vickers—Viking MK-IV....... ca 2 15-1 | 50-0 5 1 |Napier-Lion........ -| 450 6 6 7-1 7-1] 50-0 | 50-0 
Vickers—Vickers Vim......... PB d 12- 4 47- 8 2 1 Rolls-Royce. . ; 360 4.25 4.25 5- 6 5- 6 47- 8 47- 8 
Vickers—Vimy Ambulance... .. 13-3 | 68-0 | 8-12 2  |Napier-Lion... 900 Rios anew 10-6 | 10-6 | 68-0 | 68-0 
DUTCH 
N. A. V. O.—N. A. V.-6....... 7. 11-2 | 45-3 6 1 220 8- 4 45- 3 <e 
Netherlands—Fokker C-II ® a | Ree 9- 5 23- 8 3 1 185 rae 23- 8 
Netherlands—Fokker F-III. . . eee 10-6 | 52-6 6 1 230 10- 4 52- 6 
Van Berkel—W. B............ se 14-6 | 62-0 2 1 360 ewe 62- 0 
FRENCH 
Breguet—Leviathan XX....... 16-10 | 83-7 12 B WONG casnccnducecaus 800 awe er 9- 6 9-6 | 83-7 | 83-7 
Buscaylet Co. —Amphibian. seer M s/s 16-5 | 136-0] .... 3 1500 eats cece. JOR EEDL secs P RUOP OE cave 
Caudron—C-39............... 14-0 | 68-6 6 BIR 2cncns ven ewan 390 wha ikon rete ex 68- 6 | 68- 6 
Caudron—C-60............... sxe 33- 4 2 DIG staccssecccaccad 130 mere Faye Eee Pre 338-4 | 31-4 
ABBREVIATIONS— 
*—_Estimated B— Bombing E— Experimental M—Mail Carrier P—Pusher 
A—Ambulance C—Commercial F—Fighting Ms—Messenger PA—Passenger 
AT—Attack DB—Day Bombing L—Lower N—Naval PB—Pusher Biplane 


**Taken from published data. All other data regarding American planes supplied by manufacturers. 
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e e 
Foreign Airplanes 1921-192 
e 
dustries by A. & D. R. Black) 
WING AND TAIL DATA WEIGHT IN LBS. PERFORMANCE 
Areas in Square Feet High Speed Climb Service | Range 
: or at 
Wings Sweep- Gas Useful] Lbs. Approx.| Hi 
Total |Ailer- | Sta- Vert. | Rud- Gap | Stagger | back and Total| % per Alt. Ceiling ish 
—Ail’s| ons |bilizer Fin. | der Ft-In.| In. deg. Empty} Oil Gross | Gross | H.P. M.P.H. | Feet Mins.} Feet | (Feet) | (Miles) 
504) 58.0 | 39.0 15.0 | 17.5 6- 6 8 {None 2,161} 278 2,799) 22.8 | 21.5 | 5.55 76.0 SL 44.0 | 10.0 | 2,400) .... wes 
504] 58.0 | 39.0 15.0 | 17.5 6- 6 8 None 2,245 282 3,067) 26.8 | 23.6] 6.1 73.5 SL 50.0 | 10.0 | 2,500) .... 200 
504} 58. 39.0 15.0 | 17.5 6- 6 12 None 2,240} 471 3,275) 28.4 | 18.2] 6.5 87.8 SL 52.2 | 10.0 | 3,500) .... 300 
1,397|119.0 {120.9 34.7 | 33.5 8-103|None. . . |None 8,456) 1,587 12,823} 34.0 | 18.3 | 9.2 85.0 SL [os 9 Ga Pe See BAAS 340 
803}105.5 | 54.8 19.6 | 27.0 7- 63|None. ..|None 4,300} 1,020 6,500) 32.3 | 19.7 | 8.09 91.0 SL 51.0 | 10.0 | 2,500) .... 570 
749) 85.0 | 68.0 8.8.| 23.5 7- 3 |None. ..|None 3,460 960 6,780} 49.0 | 16.9 9.05 102.0 SL 4814 6.0 | 3,000) 10,000 450 
etre, Comet spear. epee: Sepanel 5-0] 20 |None 700)... 1,300] 46.0] 19.3} 5.0 | 90.0 | SL | 33.0] 1.0] ‘600/ 18:000|....... 
526] 80.0 | 36.0 10.3 | 19.0 6- 8 |None None 2,611 540 4,0313] 35.2 | 22.4 7.67 90.0 SL 40.0 | 10.0 | 3,000} 10,000 405 
429) 42.0 | 24.0 4.0 | 10.0 ot See 1,815 210 2,550} 29.0 | 13.4] 5.9 93.0 SL 35.0 | 21.0 {10,000} 15,000 165 
436] 76.0 | 36.0 5.0 | 12.0 5- 84/None.../None 1,695 210 2,050) 27.0 | 13.65} 4.7 85.0 SL 30.0 | 20.0 {10,000} 16,500 200 
7 ee GRR eal Ree Ae: ee INGRG..... INGMO..... [a3 sos ccchsceescficses: 3,400... 5.53) 13.75 |Est 196.0) SL a 0 Gee Seen) See 228 
186| 18.0 | 12.6 4.8| 4.8 4-0 | 15 |None 1,735]...... 2,165] 19.86] 5.24) 12.5  |Est 190.0} SL | 70.0|......|......]........|........ 
668] 88.0 | 53.8 20.8 | 28.7 7- 8}|None. . . None 5,726] 916 7,588] 24.5 | 9.02| 11.35 . |Est 120:¢] SL 10.0 | 5,000} 18,000 |" “950 
337|...... Se came ie cosets carck 5- 8 |None...|........ 1,447| 219 2;062| 29.8 | 14.75| 6.1 97.0 | SL 1614 |10,000| 16/000 | 145 
165} 20.0} 5.0 2.5 4.0 4-0 15 None 350 45 550} 51.0 | 27.5 | 3.25 60.0 | 2,000 1.0 800} 5,000 55 
78.5 |10,000 
"Re, SO: SER RR, eee a) ee ee eee 1,386| 249 1,988] 30.3 | 14.2] 6.25 | 5.6 | SL 2914 |10,000] 11,700 | 956 
200} 30.0 | 14.0 3.0 6.0 OF Oe ies wade. None 600 60 1,000} 40.0 | 16.66} 5.0 76.0 SL 60.0 |12,000) 10,000 150 
330} 22.0 | 23.5 r 1 | A Sa Seer Seka 2,200} 390 3,550} 38.0 | 8.5 | 10.7 135.0 {19,500 10.0 |10,000) 22,000 |........ 
1,121}130.0 | 62.25 17.6 | 38.5 |} 8- 6 |None None 7,057) 1,965 12,075) 41.5 | 14.4 | 10.76 | 100.0°| SL 10.0 | 4,000) 9,000 450 
150} 16.0 | 12.0 None 6.0 3- 6 |None None 685 75 65 950} 28.0 | 15.83) 6.33. | AS) Re SR eel Bete. 240 
"*"358] 40.0 | 27.7. “4.7 | 11.8 ‘8-31 1414 |None. .. 1,847}... 2,825} 34.5 | 15.7 | 7.3 | 110.0 | SL "23.0 |10,000) =| °" "||" "364" 
1,323}124.0 | 50.0 25.0 | 48.0 10- 9 |None. . 9,040) 2,130 16,170) 32.0 | 22.0 | 12.0 | se SL 10.0 ,000} 14,000 630 
-.0 | 8,000 
(3 A re ere eee eee re 5- 0 |None. ..|None 7,532 675 9,740} 22.7 | 11.0] 9.6 105.0 SL 22. 8,000} 9,600 183 
126.0 {10,000 
RR SOP Se See, ere 5- 5 Be) Redzaukds 2,010) 341 2,994} 32.8 | 8.85) 7.4 133.0 SL 10.0 |10,000) 20,900 319 
+ | 117.6 |10,000 
OT SR Se, Ree ree eee 6- 13 1 eee 2,815 933 4,322) 34.8} 9.9 8.4 126.2: SL 13.25}10,000) 18,700 855 
500] 73.2 | 37.2 5.6 | 15.8 6- 0 9 {None 3,060} 903 5,000) 38.8 | 12.5 | 10.0 122.0 SL 914 | 8,000) 15,600 426 
112] 16.0 | 12.0 1.5 | 5.0 |None..|......]....... None 885} 86 1,130] 21.7 | 12.5 | 11.1 | | 130. es Bebe eae Booed i § 
189] 19.1 | 13.5 2.6 | 5.6 |None..|...... None... |None 550)...... De ee ne eee ere aaa rer Pore) eee eke 
96.2. |10,000 
UE ROG) SEE Meee Oe ee Sree ee 8- 4 |None...]........ 6,702} 1,415 9,185| 27.2 | 11.45} 8.6 106.0 SL 22.6 |10,000/ 12,600 450 
252) 36.0 | 19.0 5.0 | 9.0 5- 0 15 None 1,142 142 1,815) 20.0 | 19.7 7.2 85.0 SL 21.0 | 5,000} 8,000 |........ 
101 | 6.0} 8.0 3.0 | 3.5 3-4 21 None 150 740 21.0 7.4 81.0 | SL 400 
247 | 17.2 7.5 5-3 22 None 1,800 280 2,730) 34.0 | 11.9 11.0 113.0 | SL 20.5 |10,000 300 
S7O.2 F xs<: Jae By oP raate None 582 90 1,012} 42.5 | 25.3 8.7 70.0 | SL 10.0 | 3,300 250 
io df aor 4-3 8 None 1,200} .... 1,910} 32.0 | 8.7 11.1 136.0} SL “see a eee eon 
122 4-3 14 None 1,410 1,930} 26.9 | 6.4 177.0 | SL 23 ,000 
None None 
184.5 14.5 en 7.5 4-3 18 None 1,000 160 1,600} 37.5 | 20.0 | 8.7 90.0} SL 15.0 | 5,000 350 
cave ace eee ee 4-6 | None None s Withheld 
672 Ria mee ere 5-9 None None 3,900} 800 6,800} 42.6 | 15.1 10.1 122.0} SL 22.0 |10,000} 13,500 400 
440 54.0 9.0 | 16.2 aS ee Tapered 4,350} .... 7,500} 42.0 | 16.7 17.1 wees Peart Pee aede ere 
681 23.0 | 56.0 6.4 | 18.0 6-10 | None None 3,412 800 5,738] 40.0 | 15.9 9.3 110.0 | SL 27.5 |10,000| 14,000 400 
500 ree eS 9.0 | 14.5 5-7 cans None 3,990 825 5,050} 21.0 | 14.0 10.0 110.0 | SL 6.7 | 5,000) 17,000 500 
205 re 4-9 16 None 1,890} 425 2,500) 24.4] 5.5 12.2 163.0 | SL re ere 320 
3,220 eas 15-0 | None None 15,800} 7,800 28,000} 43.5 | 20.0 8.7 100.0 | SL 8.0 | 5,000) .... 900 
375 me ae .... |Tapered 2,450) 750 4,200) 41.6 | 14.0 | 11.2 112.0} SL 5.0 | 3,000) 15,000 500 
1 PE ere) re ere eee Tapered 4,100} 900 7,000} 41.5 | 15.5 | 13.0 125.0 | SL 5.0 | 3,000} 15,000 450 
107 | 18.0! 8.8] 9. 1.8] 4.6 wae None 450 eae. scam bead saed 100.0 | SL ree ee $33 240 
by |Englis{h Au/thoriti jes ee .... | None 
390 | 31.0 | 46.0 12.5 8.5 6-0 22 None 110.0} SL 10.0 {10,000} 16,500 400 
644 gee ee Seer aerate None eo ee nee ae eer Seer He 104.0} SL re eee Fag 520 
re eee, eee Porta ree 10-0 ee None 10,550} 4,400 18,300} 42.4 | 15.3 9.1 110.0 | 6,000 9.5 | 6,000); .... 800 
636 | .... | 35.6 11.0 | 14.0 7-7 None None 3,740} 650 5,675) 34.1 | 12.6 8.9 118.0} SL 3.3 | 3,000) 17,000 480 
488 | 69.0 | 52.0 2.6 | 13.0 6-1 None None 2,950} 335 , 645] 19.0 | 10.1 7.5 100.0} SL 8.2 | 6,000) 13,000 200 
1,330 | 24.2 | 11.4 27.0 | 21.5 10-0 None None 7,800} 1,340 11,870} 34.3 | 13.2 8.9 109.0 | 6,500 10.0 | 6,500) .... 545 
395 | .... ree Tapered 2,640) 400 3,740} 29.4 | 17.0 9.5 100.0 | SL cored Recor 450 
yt PS ee aa None 1,820} 300 2,600} 30.0 | 14.0 9.0 1145.0] S 5.0 | 3,300 450 
473 | 30.5 | 21.0 14.0 Tapered 2,815} 700 4,520) 37.7 | 19.7 9.6 105.0 | SL Mada. Biele'g UE te aee 500 
nse PP arueaces ee None .. | 1,170 Pr rer kere pre 112.0} SL 17.0 | 6,800) 12,000 940 
1.500 77.0 44.0 | 21.5 11-8 None 3.5 5,720} 3,300 13,900} 58.8 | 17.4 9.3 118.0} SL 20.0 | 6,500) 14,800 | 1,000 
3,120 ee PPE eee eee .... |Tapered 14,1 sabe 26,400} 46.5 | 17.6 8.5 110.0} SL anes ... | 18,700 sass 
954 None | None ep. 6,750) .... | 17.3 ; 80.0 | SL pars 320 
270 None | None 1,110 1,900] 41.5 | 14.6 7.0 dees 
PM—Pusher Monoplane S—Scout or Pursuit Trn—Training TB—Tractor Biplane T’P—tTorpedo Plane 
PT—Pusher Triplane Sp—Sport Tap—Tapered T’M—tTractor Monoplane TF—tTrench Fighter 
—Racer STP—Scout Torpedo Plane T—tTractor TT—Tractor Triplane U—Upper 
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GENERAL WING AND TAIL DATA 
ENGINE 
Over-all Angle of 
Nationality, Make Dimensions Incidence Chord Span 
and Model 
Type Use Crew 
Length, | Height, | Width, and Total | Upper | Lower | Upper, | Lower, | Upper, | Lower, 
Ft-In. | Ft-In. | Ft-In. | Pass. No. Make H.P. leg. deg. | Ft-In. | Ft-In. | Ft-In. | Ft-In. 
FRENCH (Concluded 
Ernoul—F. . . mo eens Et bond pepe WP esuveiee 43-0] .... 72-0 2 |Salmson.................] 460 Tapered | .... 72-0 F 
Hanriot-Dupont—HD-22....../TM Land... .... RES 18- 9 7-10 | 21-0 1 1 |Hispano Suiza...........: 320 ee wine 21-0 ; 
Farman—Levy...........-+++ IP i zt BI ae eee 59-0 | .... | 108-6 4 3 ee 1050 11-10 | 11-10 | 108- 6 ee 
cee eee 2T-2P B Boat....|C....... 60-0 | 16-0 | 104-0 | re 1000 eee eee | 104-0 | 78-0 
TB Land Cc mere oa 59- 0 eee 420 9-10 8-4] 50-0 | 42-8 
6-8 | 26-4 1 1 |Hispano-Suiza............ 300 2 4-11 | .... 26- ee 
10-6 | 28-4 1 oe 250 wate 38-4 | 34-2 
10-5 | 93-0 18 5 |Lorraine Dietrich......... 1110 19- 0 sae 93-0} ... 
cee 26- 3 1 1 |Hispano-Suiza............ 300 2 Tapered| .... 26-3 ] .... 
OES 26- 3 1 1 = ‘|Hispano-Suiza............ 300 2 2 {Tapered |Tapered | 26-3 | 18-0 
8-2] 26-3 2 ie | rn 80 4- 6 4-6 | 26-3 | 23-6 
10-7 | 46-3 5 1‘ |Lorraine Dietrich......... 370 ay 46-3 | 46-3 
14-3 | 60-2 11 3 | Hispano-Suiza 420 0 0 9- 3 93 | 60-2] 56-0 
wae 34- 4 2 1‘ |Hispano-Suiza. 275 7-8 5-6 | 34-4] 30-3 
oe re 1 |Hispano-Suiza.... 300 rere nas 37-5 | .... 
55- 5 12 |. a: 600 10-2 | 10-2 | 45-3 | 55-5 
6-6 | 45-9 4 1 120 7-0] .... 45-9] .... 
11-7 | 52-6 8 1 185 11-6] .... 61-0] .... 
8-8 | 34-6 2 1 160 5-0 5-0 | 34-6] 30-0 
8-3 | 55-9 6 1 185 9-10 | .... 65-9] .... 
ee Par 2 1 195 — oe Bae eee 
9-0 | 55-9 6 1 185 9-10 : 55-9 i 
er geen 1 1 185 pete “see “s 
7-5 | 27-7 3 1 60 5-5 27-7 
10-11 69- 0 9 2 370 13-1 69- 0 
14-2 | 69-0 8 2 520 14- 2 69- 0 
14- 2 74-0 8 2 520 14-2 74-0 
11-0 62- 8 8 2 240 er 62- 8 
7-5 | 28-2 3 1 60 5-5] . 28- 2 
12-10 | 37-10 5 1 220 UL5.7 |M3.11 . 37-10 
L. F. G.—Va3A........0..0005 PM Boat........ Re cexeeee 31- 0 7-8 | 47-4 3 a 8 ee 185 7-10 47-4] .... 
6 RS rere PB Boat........ Aes cxcwowe 27- 6 9-5 | 44-5 3 1 | Mercedes..............4- 120 ores 44-5 | 44-5 
L. F. G.—V-13 Strella......... TB Seaplane..... ae 35-10 | 12-9 | 57-6] 4-6 Re MR cocaine scasnesions 220 er 67-6 | 57-6 
L. F. G.—V-18 Sassnitz....... PB Boat........ WSsaseaea 33-5 | 10-10 | 54-0 6 1 |Mercedes.............00- 160 eens 54-0 | 54-0 
L. F. G.—V-20 Arkena........ TM Seaplane. ...jC.. 30-2 | 10-9 | 42-2 4 DIMI asin osess:s capes ot 150 ‘as ak 42-2] .... 
L. V. G.—G-300.............. IS re es Gin 33- 7 12-10 80- 4 ease 2 |Maybach................ 520 ae er 80- 4 
Rieseler—Sport............... TM Land....... ae 18-9] .... 23- 0 1 E GUE Aicsindis as easieswco- 30 2 5- 6 bee 23- 0 
Sebletnig—t-3. POO ee: TM Land....... Bow cones 28- 6 scike 44-7 2 eee 260 hie vtee 44-7 
Sablatnig—P-1............... ae ae 29-3 | 11-4] 36-1 5 i aa rees 200 ees 36- 1 
jatnig—P-3............... TM Land....... TO ec 29-4 | 10-8 | 52-6 6 ee eee 260 Rea rake 62-6] ..... 
ER errr TB Land........ eee 25-10 9-7} 38-0 2 -_ i - eee 185 5-7 4-5 | 38-0] 35-11 
ITALIAN 
do—A-300-2............. 8 Tead......52 eee 28- 0 9-9 | 36-10 3 BPR ot dines. cvecpuin 300 86-10 | 36-0 
Ansaldo—Balilla.............. a teed......<.s _ ee. 22- 6 9-0} 26-0 1 1 |Curtiss K-12............. 400 26-0}; . 
Ansaldo—IX............-.... TB laed......%- Be. .cceu 28- 0 96] 30-3 2 BB vescsenssiacecnsn st 220 80- 3 
oni—Capro-Nissimo....... 4P-4T Triple Tri- U U 
_ plane Boat......|C....... 74-0 | 31-6 | 100-0 | 100 8 |Liberty. 3200 M joo M 100-0 
Fiat—Commercial............. 14-9 | 69-0 11 | Ye 900 10-6 | 10-6] 69-0] .... 
Fiat—BR............-.5+-++- 12-6 | 50-10 6 11a ORS EAR etic SS re ae 7-8 | 78] 50-10] .... 
Flat—Re2..... 2. .cecese cesses. 10-10 | 40-5 2 ee er ee 300 3.5 | eee .- | 40-5 | 40-5 
Nieuport-Macchi—M-7....... 9-10 | 33-2 1 1‘ |Isotta Fraschini..........] 250 83- 2 
Nieuport Macchi.—M-9....... 10-5 | 50-6 2 | Re eran eye 280 cay wee 50- 6 
Nieuport Macchi.—M-12 12- 0 56- 0 2 1 Seer 450 Pree one 66- 0 
Nieuport Macchi.—M-14 8-3 | 26-7 1 E PRB RMONE. 2. 0s cicccossoes 110 <einh ates 26- 7 
Nieuport Macchi.—M-15 10-10 | 44-3 2 1 OC aes. 280 pay Saxe 44-3 <r 
Nieuport Macchi.—M-16 7-0 19- 8 1 1 ee ee 30 3 3 3- 4 3-4 19- 8 19- 8 
Nieuport Macchi.—M-18 10-8 | 52-0 3 1 Isotta Fraschini 160 52-0 
Nieuport Macchi.—M-18 10-8 | 52-0 4 1 Isotta Fraschini..........] 250 52- 0 Sa 
P.R. B.—P.R.B............. 22- 6 | 105- 6 ac 4 |Isotta Fraschini 1100 105- 6 | 105- 6 
Saveta—S-B......ccccccssses- OS Ss | ee 29- 7 11- 0 45-1 2-3 1 [sotta Fraschini..... 260 41-10 45- 1 
oe lt FT EMME, « <6206Besacces 32-4] 11-10] 44-9 | 23 ~_ sanRee 280 44-9 | 44-9 
Savoia—S-12................. PB Boat........ iets oh 37-8 | 12-5 | 49-5 4 ae Oe Seren. 450 49-6 | 45-1 
Savete—S-B8.....0 oc ccc ccc sce AED OBE: cc ecsee iyo sseses 29- 6 10- 4 36- 4 2 1‘ |Isotta Fraschini.......... 250 86-4 | 32-4 
Saveia—S-13.................|PB Boat........ eS 27-5 10- 0 26- 6 1 1 Isotta Fraschini.......... 250 ‘ 26- 6 23-11 
Saveia—S-21.................|PB Boat........ eee 25- 4 9- 25- : 1 1 ae ee 300 ‘eke 25- 2 
Savoia—S-22.................|IT-IP Boat...... tae, Se 35-6 | 11-6 | 44-6 8 2 = |Isotta Fraschini.......... 520 44-6 | 44-6 
i ; 
Batt ARS... osc cc ceccecere TB Land........ Trn 23- 0 Rid 28- 6 1 Hispano-Suiza............ 180 Sites asks 4-7 4-7 28- 28- 6 
ee Fa -GO cebeeseuaes eel fend... Trn 19-10 8- 3 -7 2 d, NED. cas doacadutcnnuan 120 3 3 4- 6 4-6] 80- 30- 7 
ABBREVIATIONS— 
*—PEstimated B— Bombing E—Experimental M—Mail Carrier P—Pusker 
A—Ambulance C—Commercial F—Fighting Ms—Messenger PA—Passenger 
At—Attack DB—Day Bombing L—Lower N—Naval PB—Pusher Biplane 


**Taken from published data. 


All other data regarding American planes supplied by manufacturers. 
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® s 
eign Airplanes 1921-1922—Concluded 
WING AND TAIL DATA WEIGHT IN LBS. PERFORMANCE 
Areas in Square Feet High Speed Climb Service a 
or a 
Wings Non- Cen | Se eg em pew — po us Lbs. | Lbs. Low — High 
Total | Ailer-| Sta- | Ele- | Vert. | Rud-| skid aj ger a a 8 ota per jing 
~Ai's| ‘ons bilizer|vators| Fin. | dor (Planes|Ft-fa int | deg. | deg. |Empty| Oil | Load | Gross| Gross | FP. | Sq.Ft. | M.P.H.| Feet [M'P-H.| Mins.| Feet | (Feet) | (Miles) 
aig ... [None S23 None |Tapered | 3,600] 1,120) 2,970) 6,570) 45.2 | 14.3] .... 126.0 | 6,500} 55 26,000 500 
8i " [None ts) Pe NEY Woes Wace 0a 1,050 CWE R Ee 2S oS bee Flaw ie a te 
2,150 . |None None | None ta 9,900} .... | 5,500)15,400) 35.7 | 14.7 7.2 90.0} SL j]..... eawa 
iF ere eee ..- [None | .... | None | None sade 9,810 2 6,060)15,870) 38.2 | 15.9 8.2 101.0} SL }..... 8.0 | 3,000 E500 
Rr re ..- |None | 9-10 |Negative] None |U-2 i-0| 4,400} 1,650) 3,520} 7,920) 44.4 | 18.9 9.0 “ia oe pe éuae-t wae shaie 
118 | 10.7 | 13.8 .--. [None | .... 3 None | None sane ib dues | ooau PO adse EL Glee ae 173.0} SL /..... Pe, Fae 
| ee eee .. |None Upese None | 2,200} .... | 2,200} 4,400] 50.0 | 17.5 9.5 110.0 | SL | ..... 10.1 | 3,300 
DS Es ctv icbcicantivds decbeduccateocoet | Re) Perera APeee 7 | Serre 9,500)...... 6,000}15,500) 38.7 | 14.0] 11.9 150.0 |SL....} ..... 15,000} .... 
163 ..- |None | ... ..-. |Tapered | None | .... a Pee i 200.0*} SL | ..... jun’ “ude 
217 .«+- |None |None | None — tine ies ee ee | A 9.7 198.0*} SL | ..... dane 
204 .... |None 22 one 2.5 660} .... 510} 1,170) 43.5 | 14.6 5.8 sane dexe. E exane dae 
473 .. |None None (re 2,540 ry 1,600] 4,140] 38.7 | 11.2 8.8 120.0} SL ]..... 500 
1,010 .-. [None | 9-0 | None | None 2.5 3,960} 1,190] 2,840) 6,800] 41.7 | 16.2 6.8 100.0} SL ]..... ade Uda ‘ 500 
355 ‘ nme P| eee None | None | 2,260] .... 1a 3,280] 31.1 | 11.9 9.2 = a gute 15.0 | 6,500) ‘xael 3°" 
... |None | . Gai esas ove teas see dese heeded Paces dec 3 ,000] ..... séee PF edve y oe 
.... |None we “<i ace fe ee on 124.0 s,000 wades aces 16,400 
287 ... |None | .... None |Tapered | 1,800} 300] 840] 2,640] 31.7 | 22.0 9.2 80.0} SL }..... 6.0 | 3,300} 17,000 300 
520 ave ERD acca .--- | None None | 2,310} 330] 1,870) 4,180) 44.7 | 22.6 8.0 154.0} SL }..... 10.0 | 4,000} .... 225 
283 ... |None | 4-10 14 None |U-O0 L-0} 1,610} 225) 750) 2,360) 31.7 | 14.7 8.4 118.0} SL /..... qeae «++ | 16,400 320 
506 . [None ] .... .--- | None | None | 2,420} 360) 1,600} 4,020) 40.5 | 21.7 7.9 105.0} SL /..... oa --+ | 16,300 420 
310 ds Lakes Draws aad ee 2,580; 200) 650) 3,230] 20.0] 16.5] 10.4 112.0} SL ]..... awe 225 
506 ... [None |... None | None | 3,220} 300] 1,320] 4,540) 29.1 | 24.5 9.0 96.0} SL ]..... 13,000 280 
193 see MED vese El execs None | None | 1,520} 200} 400] 1,920) 20.8] 10.4] 10.0 133.0 | SL ]..... dada 250 
150.5 | | ee None | None Ci, eee 550} 1,320) 41.7 | 22.0 8.8 80.0} SL ]..... waald pare 
860 ... |None oa Lee .--. | 5,180} 730) 2,420) 7,600} 31.9 | 21.0 8.8 112.0] SL /..... 19,500 450 
850 .-- [None } .... None | None | 6,600] 770) 2,860) 9,460] 30.2 | 18.4] 11.1 112.0} SL }..... 14,800 380 
1,033 ..- |None | .... None | None | 6,780] 770) 3,020] 9,800] 30.9 | 18.8 9.5 112.0} SL ]..... 14,800 380 
oan .... |None bea None ads 3,190} 600) 2,420) 5,610] 43.0 | 23.0] .... 120.0 | SL 60 teas 600 
151 . |None at None ~ i eee 550} 1,320] 41.7 | 22.0 8.7 80.0} SL ]..... eeen 
484 . |None M40 12 None {i 450) 1,543 106.0} SL }..... 460 
y 4-7 L -2 
320 .... |None soll als None 3 2,140} 360) 1,100) 3,240] 34.0 | 17.5 | .10.1 93.0 | SL 360 
ea .... [None None | None (135 el ee > F ee eS 80.0} SL }..... mine 
dts .. [None Yes cove | coce | SOB) coc. | 4,900 «0.0 199.60 .... | SOE OBE ..... mee Pee Ee 600 
cela snes . |None gaat «ase Bwhad Sl isda cana sega nena aaa 85.0] SL | ..... a Fe) ee 330 
ini aed ... |None None aed “cis ee ee Pee eee ee 100.0} SL /..... Pa FA See 400 
1.235 eee . |None None ..-+ | 6,500] 1,600] 2,500) 9,000] 27.8 | 17.3 7.3 80.0} SL 40 | 20.0 |10, aes 420 
118 aces ... |None None | None 330 44) 176) 506) 34.4 | 16.9 4.3 75.0 | SL 30 | 10.0] 3,300) .... 200 
323 aes .. |None eae «e+ | 2,260} 300) 660) 2,920) 22.6 | 11.2 9.1 oe adae BE dseda 10.0 |10,000) .... dace 
wud pee . |None None -ee» | 1,400] .... | 1,200] 2,600] 46.0] 13.0] .... ae dace ih deaes diaie uaee wae’ ‘Sane 
484] .... ].... | .... | .... |... [Nome | .... | .... | None | None | 3,080] 400] 1,870) 4,950) 37.8 | 19.7] 10.2 110.0} SL | ..... sida 350 
331 | 21.5 | 24.0] 19.3 | 5.0] 7.4 [None | 4-9 31 (P3 (r3 1,670) .... 880} 2,550] 34.4 | 13.8 7.7 97.0} SL ]..... 22,000} .... 
L-0 L-0 
405 . [None None ve 2,300} .. 1,200} 3,500] 34.3 | 11.7 8.6 13.01 SL 45 | 16.0 10,000| re 
225 . [None None | None a 1,823} 300) 544] 2,367) 23.0] 5.9] 10.5 170.0 | SL 61 255 
290 . [None None | None Le 1,000} . Sunn 145.0 | SL 45 | 30.0 [20,000) . 
7,680 . |Ailero tel .... [None | 8-7 | None | None 32,800} 6,000/22,200/55,000} 40.4 | 17.0 7.2 90.0} SL }..... 540 
ak RB xath, ors 8-8 L-2 | 7,040] 1,650] 3,960/11,000] 35.9 | 12.2|..... | 125.0] SL | 50 |... 15,000] .... 
775 : Ae PN PR er aes .... | 4,950] 1,200} 2, 7,150] 30.7 | 10.2 9.2 150.0} SL |..... 11.0 eee 600 
iwne . |None None | None U-0 | 2,680} 560 3,670] 26.9 | 12.2] .... 111.0} SL /..... 420 
280 ... [None rs 1,710] 380] 670] 2,380) 28.1] 9.5 8.5 125.0} SL |] ..... 10.5 500 
522 .... [None siz .ee | 2,790) 740) 1,210] 4,000) 30.2 | 14.3 7.8 116.0} SL /..... 10.5 550 
657 ... |None eda «+++ | 3,930] 1,000) 1,720) 5,650] 31.0 | 12.3 8.5 118.0} SL }..... eins 600 
186 ..-. [None ana eae 900} 150] 440) 1,340] 32.8 | 12.2 7.2 116.0} SL /..... x 250 
450 . [None aa seas .... | 2,480} 4090) 1,120] 3,600] 31.1 | 12.9 8.0 124.0] SL /..... 10.7 370 
122 . [None None | None (P35 350 65; 220) 570) 38.6 | 19.0 4.7 80.0} SL ]..... . 250 
| en ..e. [None sits ces | 2,250) 220) 680) 2,930] 23.2] 18.3] 6.1 | 112.0] SL | 50 |.... 200 
| BES Pe .... |None “ae ad ..e- | 2,450] 485) 1,100} 3,550} 31.0 | 14.2 7.3 105.0} SL /..... q 370 
ea .... |None None | None see» | 9,900] 5,000) 7,700/17,600} 43.0 | 16.0 7.7 105.0 | SL , ae 1,050 
495 | 49.5 | 21.1 oy 7 éaaa ‘es enue 1,980} .... | 1,030) 3,010) 34.1 | 11.6 6.1 89.0}; SL /..... 14.0 dake 
517 | 40.4 | 26.7 19.6 .... | 2,640] 480) 1,320) 3,960) 33.4 | 14.1 7.7 116.0} SL ]..... 14.0 450 
590 | 53.2 | 38.7 25.8 {3 3,520} 800) 1,760] 5,280) 33.4 | 11.7 8.9 133.0 | SL | ..... I 500 
354 | 31. 4. 16.8 we-- | 1,920] 550} 1,030] 3,010] 34.1 | 12.0 8.5 129.0} SL }..... ad 
211 23°9 He pO eee anes eéee 1,600} 250) 460) 2,060) 22.3} 8.2 9.8 151.0} SL ]..... ‘ade Ho 
ocee EB eees EF bens .... |None None te 1,540] .... 440} 1,980] 22.2) 6.6] .... 160.0} SL | ..... 16,500} .... 
... |None None | None ie 3,500} 800] 2,000) 5,500) 36.4 | 10.6 139.0} SL | ..... 20,000 560 
323 | .... | 17.2 | 19.4] 2.5 | 10.7 |None | 4-7 | None None 1.0 1,670) . 420} 2,090] 20.0 | 11.6 6.5 102.0 | SL 50 | I ééane 
250 | 24.0 | 13.6 | 11.0] .... | 8.0 |None | 4-6 | None | None ae 1,630 550} 2,180] 25.2 | 18.2 8.7 95.0} SL 45 300 
PM—Pusher Monoplane S—Scout or Pursuit T—Tractor TB—Tractor Bi TP—torpedo Plane 
PT—Pusher nee SP—Sport Trn—tTraining FL ga need ——— TF—Trench Fighter 
—Racer STP—Scout Torpedo Plane Tap—tTapered ‘Tractor plane 
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Trend in American Motorcycle Design 


r HERE is little to be said regarding engineering 
trends in American motorcycles. A-.major part of 
the field is covered by a comparatively small number 

of makers, while the retardation of motorcycle sales has 

been so great during the past year that there has been 
little development in any phase of the business. 

A new model was added to the Indian line during the 
year. It has been christened the “Chief” and in a gen- 
eral way is simply a large sized edition of the “Scout” 
model. Its engine has the same bore and stroke as has the 
regular “Standard” Indian model. 

There have been minor refinements in the line of prac- 
tically every maker, but no important changes are to be 
noted. One new company has entered the field with a 
two-cycle machine of radical design. This newcomer is 
called the Neracar. It has been produced in England for 
some two years, but American production will not begin 
until the spring of 1922. 

While the engineering phases of motorcycle development 
will always be important, they do not appear to be of 
paramount interest during the next few years. The de- 
velopment and rejuvenation of the motorcycle industry 
will depend more upon the ability and vision of those in 
charge of marketing than upon the efforts of the engineer. 
it is true, of course, that a capable, sound product and a 
fair price must be the basis of all successful marketing 
effort, but the lack of progress in the motorcycle industry 
during recent years cannot be laid at the door of the 
engineer. Had the salesmanagers been 
as successful in marketing their product 
as were the engineers in designing it and 
making it capable of service, it is not 


the specifications. Last year 27.7 per cent of the models 
listed had diamond type frames as against 72.3 per cent 
with loop type or some variation of the loop type. This 
year the diamond type predominates on the models listed 
in the tables, the percentages being: Diamond type, 55.5 
per cent; loop type, 33.3 per cent; cradle type, 5.5 per cent; 
keystone type, 5.5 per cent. This change in per cent is 
due chiefly to the adoption of the diamond type on the 
five Iver-Johnson models listed. 

The helical spring front forks type has increased from 
50 per cent of the total in 1920 to 58 per cent in 1921. 
The leaf spring front forks type has decreased from 44 
per cent in 1920 to 42 per cent in 1921. 


American vs. British Practice 


A marked difference exists between American and Brit- 
ish motorcycle practice, in respect to size, weight, and 
various design features. There are many reasons for this, 
some of them being due to difference in road conditions, 
temperament and customs of users, taxation, fuel cost and 
competition with the motorcar. There are those who think 
that there is not sufficient reason for the wide difference 
in some particulars, that is that the manufacturers, espe- 
cially in this country, have not interpreted the market 
correctly, and are therefore not supplying the type of 
machine which would see the widest sale. 

However this may be, it is interesting to note that the 
average British motorcycle is lighter and less powerful 


American Motor 








likely that there would have been a de- 


. POWER PLANT | TRANSMISSION 

creased motorcycle registration of more - 
than 27,000 in 1921. ai z ‘ me 

It has been something of a tradition yuncere E ‘ 3 r ear Ratio 
in the American motorcycle industry sili ie 4 e | : r on i. 2| 
that the two-cycle type machine is re- 37. Fy a 3 33 : $ ra a: 
ceived with particular disfavor in this Ess |sz| 3 3 a le lgleleleldaal 2 
country, although in England this type zen |4e| & 3 O§ Sle} 8S) 8] & [Sol] éz 














machine has enjoyed a popularity equal 


to that of the four-cycle type. It is in- 





a 1922/1-234x23;|Vert.| 16.3 | 2 |0. &G.|Scheb.....|Bosch.| 5 | 6.2 | 10.3] ... {Pos../0-D Chain. 

teresting to note in the American eae Yo 2-321x334|Vee..| 61.0 | 4 |Spl.....|Scheb. 1...|Brlng. 117 | 9.9 | 6.7 | 4.1 [Prog.| D-D Chain. 
i 3 u 

cation table presented herewith that 0 iS ede terionuee Gi1-2  x134|Vert.| 90.0 0. & G.|Own...... ee at : e Aae, ee Se Belt... 


of the ten different makes listed, engines 
of the two-cycle type are used on five 
different makes, while four-cycle type 
engines are used on six different makes: 
one manufacturer makes both two- and 


..|2-2384x3  |Opp..| 35.6 
. . |2-356x314|Vee..| 60.3 
..|2-37¢x4 |Vee..| 74.0 


Harley-Davidson....... 
Harley-Davidson....... 
Harley-Davidson....... 


Spl.....|Scheb. 34..;Own,.| 6 | 12.9 | 8.3 | 5.0 |Prog. | O-D.|Chain. 
..|Scheb. 1.. ./Own. .|16 9.7 | 6.5 | 4.3 |Prog.| D-D |Chain. 
Spl..... Scheb. 114./Own. .|18 9.7 | 6.5 | 4.3 |Prog.| D-D |Chain. 








tc ee PRR eh HR HR H H wm wt Hw | | Cycle Type 
iva 
3 





Henderson... .........55 4-2¢x314|Vert.| 80.4 Force. .|Zen. 1..... Simms] 24 7.5*| 5.6 | 3.4 |Prog.| O-D |Chain. 
yo racca ducti tandpoint are e Scout |2-234x37|Vee..| 36.3 Sp. F... wy 34...|Split. .}11 12.0 | 7.6 | 4.8 |Prog.| O-D |Chain. 
iewed from a production standpoint, or Carter..| 
. . . i -31 ..| 60. . F...|Scheb. 114.|Split. .]18 | 10.5 | 6.6 | 4.2 |Prog.| D-D |Chain. 

of course, this ratio would be entirely Indian. ......... Standard|2-374x334]Vee..| 60.8 | 4 |Sp. F...|Scheb. 174. - og “ 
different, for instead of being 6 to 5 in a Chief|2-314x394| Vee. .| 60.8 Sp. F... ae EX Split..]18 | 11.9 | 7.5 | 4.8 |Prog.| O-D |Chain. 
-cycle engine it would Iver-Joh /16-7CTS|2-314x3%|Vee..| 31.1 Force. .|Scheb......|Bosch.| 8 | 6.5 | 3.7 | ... |Hub.| D-D |Chain. 

ee raw a oe 1 . iene. er 16-7/2- 314x384 oe ae nog — eee —_ ; re 7 ons mq D-D = ain. 
° Iver-Johnson. . . . 16-4CTS}1-314x334|Vert. | 31. orce. .|Scheb..... Ose ; : ote MRED ibscwcs ain. 

ic i Iver-Johnson....... 16-4C/1-314x414|Vert. | 35.2 Force. .|Scheb..... Bosch.| 5 Be avd Ecva bees D-D San ain. 

pene yea radical reduction [er-Johnnn:--. 16-4B|-803/Vor.| 1.1 | & fpr. [She [Boh] & foc] BEB fe 

i ices s taken plac e 
an whe rt i. price wa the med a Pe Re 1-214x234|Vert.| 13.5 0. & G.1B. &B......i0em..| BG) once | cee. LH cee PeeBBiche cuss Chain. 
specification table was $200, while the Reading-Stand. . 22T-22TE|2-334x4 |Vee..| 71.5 Spl.....|Seheb. 134.|Bosch./16 | 3.9 | 6.0 | 9.2 |Prog.| D-D |Chain. 

. ’ 

lowest on the 1921 table is $140. $600 = Schickel................ 1-3 x234|Vert.| 17.6 | 2 0. &G.|Own...... Split. .| 334) 6.0} 9.0| ... | D-G]0-D |Chain. 












































Bring. 





was the highest price for an electrically 
equipped model last year at this time, 
while the present table shows $475 as 
the top. 

A change in frame type is shown by 


*Reverse—5.87 

+—Optional 

apres wt ay ni 
Lubrication Type 
O&G—nmix .oil with gasoline 
Spl1—splash 

Sp-f—splash and force 


Change Speed Gear Type: 
D-G—direct gear 

Frie—Friction 

Hub—2-speed hub 

Pos—positive clutch 
Prog—progessive sliding 
Plan—planatary 


eee ees 

Frame Type: 
Crad—Cradle 
Dia—Diamond 
Keys—keystone 
L&CS—loop and cradle springs 





—— a oe 


1 


) 


). 


) 
) 
) 


| Final Drive 


Chain. 
Chain. 


_|Belt... 


Chain. 
Chain. 





Chain. 
Chain. 


D |Chain. 
D |Chain. 
D |Chain. 
D |Chain. 


D 
D |Chain. 
D 


Chain. 
Chain. 


Belt... 


_,.{Chain. 


-D |Chain. 
-D Chain. 


———— 
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THE AUTOMOBILE 


as Revealed by the 1922 Specifications 


than the average American type. The American machines 
vary in weight from 70 to 460 lb., the average weight be- 
ing 289 lb., while the average piston displacement is 46.5 
cu.in. British machines vary in weight from 90 to 350 Ib., 
the average being 223 lb., while the average displacement 
is only 29.1 cu. in., or about five-eighths as great as the 
American. The average British machine, however, sells 
for about $400 at current exchange rates, while the aver- 
age American machine sells for $291, in spite of its greater 
weight and higher power. These figures are of course 
based on the average figures for the models listed in each 
case and would be considerably different if based on tota! 
production. 

It is interesting to note that the average American ma- 
chine sells for about $1 per lb., while the British machines 
average about $1.80 per lb. 


Final Drive 


In respect to design it will be noted that nearly half of 
the British motorcycles have a final drive by belt, nearly 
all of these having a first reduction by chain. The balance 
are all-chain drive. Of the American machines listed, 
only two, or about 11 per cent, have belt drive, one reason 
being that the American machine is as a rule too heavy 
and too powerful to use a belt of convenient proportions 
satisfactorily. The belt drive has certain marked advan- 
tages, as well as some disadvantages, but is not well suited 
for use on heavy and powerful machines. 


cycle Specifications 


Despite the bad year through which the motorcycle in- 
dustry, in common with others, has just passed, there were 
numerous encouraging signs. The realization on the part 
of manufacturers that there are ways to sell motorcycles 
other than that of spending money to support racing is 
one of the most important. One manufacturer has ceased 
to support a racing team, while another is conducting a 
really scientific market analysis upon which to base pro- 
duction and sales plans. . 

The last meeting of the Motorcycle and Allied Trades 
Association in New York brought forth discussion among 
the manufacturers of many problems. vital to the industry 
and the serious phases of the situation were discussed’ in 
a constructive way. There is an old saying to the effect 
that the presence of one swallow doesn’t necessarily mean 
that spring has arrived, but in the present ‘instance*the 
simile might be turned around by saying that the -eoming 
of the swallow at least indicates that winter is going... 

Present indications are that 1922 will witness some in- 
teresting events in the motorcycle industry, at least. from 
a commercial angle. A definite effort will be made by one 
company to market a radical type motorcycle strictly along 
utility and personal convenience lines. One of the. estab- 
lished manufacturers is seriously going into. market 
analysis. Another has refused to support racing teams. 
Another is radically readjusting his dealer organization. 
Things are being done, and 1922 is likely to see some re- 
sults accomplished. 

There has been some tendency recent- 
ly on the part of the motorcycle manu- 
facturers to break away from the bi- 








cycle trades and to carry on their ex- 











FRAME AND WHEELS MISCELLANEOUS hibits and marketing policies alone to a 
: greater or less extent. This tendency 
r a ‘ ‘i was exemplified by the decision of the 
& 2 |23\3~| 8 g g 3 1 | 3 | motorcycle manufacturers a month or 
. g ‘ 8 So jas| & B £$ if is'lt : % so ago not to participate in the annual 
3 ce 3 ¥ de 35 2 L |s|% = 7.3 ay mid-summer meeting of the Cycle 
$ é = 3 | 3s =e = St “3 pad 23 Ba | be Trades of America at Atlantic City. It 
ce) « & Ee [as |=e| a - ae |S2/62/ Bo | wel) = | a has been felt for some time that this 
oe summer meeting did not accomplish 
5614 |Dia.....|Hel..... 26x3 6 29% |K.....|Split........ 1 Ext...| 2% 180 | 35 | $185 | $220 anything very constructive from a busi- 
59 |Dia.....|Hel..... 27x34 | 5% | 30 {K...../Split........ 1Ext.../3 |3 | 385 | 70 365 ness standpoint and that the motorcy cle 
1 Int... manufacturers could cash in on their 
GO EOS. 2. Pesrev cual dune’ 7 a ee eee Coast...| 114 70 28 140 ‘ re 
Hub. .. time better by holding a separate motor- 
5334 |Dia.....|Hel..... 26x3 a A. og ag _— 2% | 2 = 310 340 cycle meeting at a time and place more 
60  |Loop....|Hel..... 28x3 3034 |K..... Den Gen... oe... 3% | 434 - 65 | 335] 365 favorable for their particular purposes. 
60 |Loop....|Hel..... 28x3 3034 |K.... Own Gen.... 1 Int... 3% | 4% 350 70 | 360] 390 All these movements are in line with 
x1. Bat. xt... : : 
60 |Crad....|Hel..... 27x34 | 44% | 29 |K.....|Split...0... 1Ext.../3 | 3 | 416 | 72 | ... | 475 the he pam esse pti — bs re 
nt... 

54 |Loop.... |Leaf. ...| 26x3 5 28 |K.....|Split........ 1 Ext....| 23413 | 300 345 serene Merrie Webs Te ee 
: 327 seems to be taking place throughout the 
59% |L.&C.S.. |Leaf. 28x3 Si 1.82 «CEE... Split. ....4.. .. 34% 13 378% 370 various motorcycle companies A seri- 

nt... > 
6034 |Loop....|Leaf. ...| 28x3 5 OO He... RAs ccc. 1 Ext 3% | 3% | 410 435 ous situation confronts the motorcycle 
1 Int. ‘i 7 4 

56 Dia... Leaf. . 28x3 6 32 K..... Prest.. 1 Ext. 2 1% 200 250 wus industry from a marketing standpoint 

56 |Dia..... ee | 28x3 6 | 32 |K.....|Prest.. xt 14 : “9 . : 
38 Dia eat 2813 6 2 = Pret. 1 Ext 2 1 220 200 : and oy gr tyentee for . careful analysis 

56 ia.....|Leaf....| 28xé soos of TORt.. 1 Ex 1 wir i 
56 |Dia....:|Leaf....| 28:3 | 6 | 32 |K.....|Prest.. 1Ext...|2 | 13 | 215 150) 1 ped thea actors involved has become 
5534 |Own..../Own....| 26x3 8% fa):) ee ee 1 Int. 2 165 Pe 225 As might be expected this realization | 
OO Tis +s. Osco 28x3 5 @ (Bic cee. -: 3 3% = 65 345 375 has not yet spread through the dealer 
53 |Keys....|Hel..... 26x24 | 5% | 29 |K.....|Bring....... 1Ext...| 14]... | 160 | 30 | 185] 195 organizations; it is really still in the 
( y 















































Front Forks Type: 
Hel—helical spring 


H—hand crank 
Clutch Type: 


Eisem—DPisemann 
Carburetor make: 


process of being born among manufac- 
turers. It will be necessary, however, 


Leaf—teaf spring 0-D—oil disk Zen—Zenith for the manufacturers to build up deal- 
a ag System: ie ee a ae er organizations capable of carrying 
P_setal Sealehem saniebe a aac! a out constructive marketing plans. 
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é ENGINE TRANSMISSION MISCELLANEOUS 
3 ‘ GEAR RATIO - “ BRAKES 
55 t 2 a = je ot 
MAKE | Bear 2\3 cr Ele| 2 {it 4) 8 4S! 3] 
33 nN esd + § al 3 = a 3 = 8 Ee ie - 3 
See|secieileslejieia| € 21a] |8| ¢ | Ze] a] 5 [se]Blals 
Ssclfacjoslsa|S|3e|a2) 2 |1l2}3|8 1/2) 2 lel £ | BE] 2 es|s ii l2 
348.0) L | L Spl...] 234 |Own...... 12 | 736 | 5 |Plate...|Chain.|Own....] R | 26x2%4 |........ Int...|Int...] 1.75 | 210 | 85 |No... 
799.8 | V 4 Spl. a ——- 16 }9 |5_ |Plate...|Chain.|Own....| R | 28x3  |Lucas...|Int...|Int...] 2.25 | 336 | 135 |No... 
“EY ee nee 2 |Spl...| 234 |Own...... yh RRs 5% |Plate...|Ch &blOwn....| R "a SRN? 180 | 60 |No... 
008.7 1... L | 4 |Spl...] 3% |Own...... 16 |9 | 5 |Plate...|Ch&bjOwn....| R 2.12 | 280 | 95 |No.. 
664.7 |..... L | 4 {Spl...] 434 |Own...... 16 |9 |5_ |Plate...|Chain./Own....| R 2.62 | 318 | 105 |No... 
752|V 1 L |4 las. 6 eee] 14 | 73 | 4% |Plate...|Ch&blOwn....| R 2.12 | 300 | 110 |No... 
992.8 | V | O'In.| 4 |Spl...)8 |M.A.G...] 14 | 734 | 456 |Plate...|Chain.|Own....| R 2.62 | 335 | 125 |Yes.. 
292.4.). L | 4 |Spl...| 23 |J. A. P.. 9% |..... 5 |Plate.. .|Ch & b|Burman.| R 1.5 | 170]..... No... 
oa bd CRE, ARE 2 |Spl...| 334 [Precision 9% |..... 5 |Plate...|Ch & b]Burman.| R 1.5 | 180]..... No.. 
SST YT Be 66 Bid © Be Oe Mise descestbcscosks. ccs Plate.. .|Ch & b|Burman.| R 1.5 | 220]..... No.. 
o71.8) V1 L Spl...) 6 |J.A.P. 11 | 8 | 434 |Multi-d|Chain.|St. Arch.| § 2.0 | 300] 85 |No.. 
Beardmore Precision .... .|1-70x90 | 346.4 Sleeve| 4 |...... 3% |Barr&Strd| 8 |..... 4\ |Plate.. .|Ch & b|St. Arch.| R ‘} 2.0 | 198 ]..... Yes, 
Beardmore Precision. .. . . 1-74x81 | 348.0 |.....]...... 2 |Spl...| 334 jOwn...... a 5 |Expand|Chain.|Own....| § -| 2.0 | 230] 75 |No.. 
Beardmore Precision. ... . 1-89x96 | 597.2 |..... ec SS eet 44% |Own...... 15 | 9 5% |Multi-d/Chain.|St. Arch.| S -| 2.0 | 300 | 105 Yes. 
44 L | 4 Spi...) 234 jOwn...... EN RE 5 |Plate.. .|Ch & b|Own....] R 1.5 | 240] 80 |No.. 
L |4 |Spl...] 4 Own...... 15 | 84415  |Plate...|Chain.|Own....| R 1.5 | 280] 92 |No.. 
L | 4 |Spl...] 6 jOwn...... 15 | 836 | 5 ‘| Plate.. .|Chain eect 2.25 | 325 | 117 |No.. 
L | 4 |Spl...) 8  JOwn...... 12 | 8 | 434 |Plate.. .|Chain.|Own....| R 2.25 | 340 | 135 |Yes. 
L | 4 |Spl...| 344 |Own...... 834 | 534 | 434 |Multi-d|Chain.|St. Arch.| R 1.75 | 196 |..... No.. 
L | 4 |Spl...| 5 |Own...... 12 | 734 | 434 |Multi-d|Chain.|St. Arch.| R 2.25 | 255 |..... No.. 
L | 4 |Spl...| 434 |Own...... 13 |8 1|5  |Plate...|Chain.|Own....] R 1.75 | 263 | 110 |Yes. 
L | 4 |Spl...| 434 jOwn...... 13 | 8 5 |Plate...|Ch & bjOwn....| R 1.75 | 256 | 107 |No.. 
L |4 |Spl...) 6 |Own...... 13 |8 | 5  |Plate...|Chain.|Own....| R 1.75 | 328 | 132 |Yes. 
4 |Spl...] 8 |Own...... 13 |}8 | 5 |Plate...|Chain AR 2.12 | 350 | 145 |Yes. 
2 |Spl...| 236 |Peco......]...... 9 | 5% |Plate.. .|Ch & b/St. Arch.| R 1.25 | 160 | 36 |Yes. 
4 |Spl...J4 J. A.P. 15 |8 | 5 |Plate...|Ch &b|Burman.| R 1.75 | 212 ]..... Yes. 
4 |Spl...) 8  |J.A.P 12 18 |4 hain.|St. Arch.| R 2.5 | 335 | 140 |Yes. 
2 |Spl.. ’ bjOwn....| R 1.75 | 140 |..... No.. 
2 ISpl.. Own....| R 1.75 | 150 |..... No.. 
2 |Pet.. St. Arch.| R 1.5 | 165] 57 |No.. 
2 jSpl.. .|Burman.| R a 75 | Yes. 
2 |Spl. St. Arch.| R -| 1.75 | 160 | 52 |No.. 
4 ISpl.. IR .| 1.75 | 173 | 65 |Yes. 
2 |Spl.. $ .| 1.25 | 180 | 67 |Yes. 
Spl. . 8 -| 1.25 | 191 | 78 |No.. 
4 ISpl.. 8 11.5 | 240 ]..... No.. 
2 |Spl.. R .| 2.0 | 167] 42 |No.. 
4 (iSpl.. . R -| 2.0 | 168] 58 |No.. 
4 Spl. A. R .| 1.75 | 175 | 90 |Yes. 
4 Spl... . R .| 2.25 | 260 | 150 |Yes. 
4 |Spl.. Own R .| 1.25 | 175 | 75 |No.. 
4 |Spl.. Own R [1.5 | 260 | 130 |Yes. 
4 |Spl.. Own R .| 2.0 | 250 | 135 |No.. 
4 ISpl.. Own R | 2.0 | 320]..... Yes, 
2 |Spl.. Own. R .| 2.25 | 270} 85 |No.. 
4 |Spl.. Own Belt... R | 1.75 | 215 | 80 |No.. 
4 |Spl...| 334 [Own...... 12, |7 |5 |Multi-d|Chain.|St. Arch.) R .| 1.75 | 245 | 115 |Yes. 
So oe) | eee ane 11 | 6 |Plate.../Chain.|St. Arch.| R .| 2.0 | 165 | 105 Yes. 
2 |Spl...| 234 |Villiers....]...... 11 | 6 |Plate.. .|Ch & b/St. Arch.| R -[ 1.5 | 190] 56 /Yes.. 
4 |Spl...] 234 |J-A.P....]...... 11 |6  |Plate...|Ch &bjSt. Arch.| R .| 2.0 | 210] 70 |Yes.. 
ee = Ie "a ee il 6 |Plate.. .|Chain.|St. Arch.| R .| 2.0 | 230] 88 |Yes. 
4 |Spl...| 3% |J.4.P....] 14 | 834 | 5% |Multi-diChain.|St. Arch.| R .| 2.5 | 240 | 110 |Yes. 
4 |Spl...| 444 |J-A.P....] 14 | 834 | 51% |Multi-diChain.|St. Arch.| R .| 2.5 | 250 | 110 |Yes. 
4 |Spl...) 6 |J.A.P....) 14 | 836 | 534 |Multi-d|Chain.|St. Arch.| R -| 2.5 | 200 | 125 |Yes. 
2 The... 2 (OWN...6 0] 0.00 an | a eRe h & biOwn....] R 11.5 | 94] 34 [Yes 
2 Pet...) 234 |Own......]...... 9 |5 |Exp. |Chain.|Own....| R -] 1.62 | 147 | 55 |No... 
: Ring. a 
4 |Spl...] 8  |Vickers....]...... 834 | 434 |Exp.  |Chain.|Own....| R -| 2.0 | 280 ]..... No... 
2 |Spl...} 234 |Villiers....)......).0.., OA ties Ee ee R .| 1.12 | 137 | 40 |Yes. 
4 |Spl...} 234 |Blackb’r’e.| 15 | 9 e4 Plate.. .|Chain.|Burman.| R .| 1.12 | 197 | 82 |Yes. 
4 |Spl...| 434 |Own...... 15 |9 |65  |Plate.../Chain.|Burman.| R .| 2.0 | 204] 95 |No.. 
4 Spl...) 6 |J-AyP. 15 |9 |6  |Plate...|Chain.|Burman.| R .| 2.0 | 298 | 105 |No.. 
Francis Barnett.......... 1-70x70 | 269.4 |.....]...... 2 |Spl...| 234 |Villiers....]...... *11 | 6 |Plate.. |\Ch & b/St. Arch 1.5 | 150] 62] Yes. 
Francis Barnett.......... 1-70x76 | 292.4 |..... L | 4 |Spl...| 2% |IA.P..../.0.... 10 | 6 |Plate...|Ch &b|St. Arch. E .| 1.75 | 188 | 73 | No. 
OS aT. 1-69x76 | 284.1 |.....]...... 2 TELS. 106 TOWN. 6.5 cclecaccctosccels ....|None...|Ch & b]Own....] R 2.0 | 160] 52 |No.. 
HIBWEBE. 6655. .sceccesce 1-71x88 | 348.4 |..... L | 4 |Spl...| 234 |Blackb’r’e.| 15 |10 | 534 |Plate.. .|Chain.|Burman.| R | 2.0 | 190] 84 |Yes. 
Hawher................ 1-71x88 | 348.4 |..... H | 4 |Spl...} 23% |Blackb’r’e.|Var. |Var. |Var. |Plate...|Chain.|Burman.| R -| 2.0 | 200 | 100 | Yes. 
IIE 5c scwcccaee 1-85x97 | 550.4 |..... L | 4 |Spl...| 414 |Blackb’r’e.| 16 [10 | 5  |Plate...|Chain./Burman.| R 12.0 | 200] 90 |Yes. 
Hazlewood.............. 1-70x76 | 292.4 |..... tw. ee 2 2S ae ee 10 |6  |Plate.../Ch&b|St. Arch.| R 1.5 | 160| 67 |Yes. 
Hazlewood.............. ~85x85 | 482.3 |..... 14. el. 4 ACP... 30 i... 6 |Plate...|Ch&bjOwn....| R 1.75 | 280 | 98 |Yes. 
Hazlewoed.............. 2-70x76 | 202.4) V | L | 4 |Spl...16 |J.A.P....| 13%] 8 || 436 |Plate...|Ch&blOwn....| R 1.75 | 300 |..... Yes. 
Hazlewood.............. 2-85x85 | 964.7) V | L | 4 [Spl...)8 |J.A.P....| 12%] 7 | 41% |Plate...|Chain.|Own....| R 2.5 | 330 |..... No.. 
_ ee: 1-67x70 | 246.9 |.....]...... 2 |Spl...] 234 |Morris....]...... 10 | 5% |Plate.. .|Ch & bist. Arch.|Opt. 1.5 | 165 | 55 |Yes. 
SMR cs canicwenasccee 1-70x76 | 292.4 |..... L 1 @=N6p) (HE WASP. oc lecssc 10 | 53 |Plate.. .|Ch & b/St. Arch.|Opt. 1.75 | 180 | 68 |No.. 
SE bic spuaresacaeel 1-70x90 | 346.4 |..... L | 4 |Spl...] 23 JJ. A.P.. 15 | 934 | 584 |Multi-d/Chain.|St. Arch. Opt. 1.75 | 190 | 90 |Yes. 
Hudson. ............... 1-62x70 | 211.3 |.....]...... 2 [Spl...] 234 |Own......]...... 10 ‘| 53% |Plate.. .|Ch & biOwn.... BB Ivccos 63 |No.. 
BReMNOR. oo. 52s ececsece 1-87x100} 594.5 |..... H | 4 (|Spl...] 4% |Own...... 12 |8 | 4% |Plate.. .|Chain.|St. Arch.| R <2 oe 100 | Yes. 
Humber................ 2-75x68 | 600.0 |Opp.| L | 4 |Spl...| 436 |Own......1 14 | 8% |5  |Multi-diChain. ae fh .| 2.25 | 275 | 105 |No.. 
ABBREVIATIONS crankpin through drilled crank- Clutch Type: 
Cylinder Arrangement: shaft. plate—Single dry plate, fabric | rim—Horseshoe type applying to 


*Inclined side by side, water cooled. HSD—Drilled crankshaft, drip feed faced or cork inserts, tire rim 





Opp—Horigontally opposed. 
Location: 

L—Valves in side pockets. 
O’In—Overhead inlet, side exhaust. 


to one journal bearing, thence by 

centrifugal force to crankpin. 
spl—Splash; crankcase supplied by 

hand pump, drip, semi-automatic 


multi-d—Multiple dry disk, fabric 
faced. 


exp-ring—Expanding ring. 
Final Drive: 


int—Expanding shoes in hub drum. 
ext—Contracting band on hub drum. 
shoe—Single exterior shoe applying 
to large diameter drum. 
V-rim—Shoe applying to special or 


0” Ex—Overhead exhaust, side inlet. or automatic feed, or oil supply © ¢h—All chain. V belt rim. 
H—Both valves in the head. carried on crankcase pump. ch & b—Primary drive by chain; Frame Type: 
Lubrication: Pet—tLubricating oil mixed with final by V belt. R—Rigid. 
H-S—Oil forced to journals and fuel. b—Belt. 


S—Spring. 
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ENGINE TRANSMISSION MISCELLANEOUS 
3 GEAR RATIO é _ BRAKES 
2 ~ © I 3 ———! = 
MAKE ss 5 ¢ 2|¢ : £ie] 2/8] € 3 «bia 
ee 8 #] ells e | 6 -~ |&| § x sei, 2/& 
Se |eeglas| fisie.i. | 2 < ¥ [s| a | Ze]. egjz/< 
see (gee (selfeiZ (aki) | 2/2] a /2| ¢ | SR) 2] 3 (3b Z]2)3 
SealeeelSslesiSl able) Fo jale|s|/8]é] 8 |€] € | 38) 2) 2 leslie |z\2 
P| ee 1-70x76 | 292.4 |..... L | 4 |Spl...] 234 lown...... 16 | 9 | 584 |Plate.. .|Chain.|Own....| R 1.75 | 180] 73 lyes.. 
Saul... 1-85x85 | 482.3 |). ||| L |4 (Spl...) 4 |J.A.P....| 1334] 834 | 436 |Plate.. .|Chain.|Own....| R ‘| 1.75 | 190 | 95 lyes. 
PE acs sscrnnecunaes 2-85x85 | 964.7) V | L | 4 |Spl...)8 |Own...... 134] 824 | 434 |Plate.. .|Chain.|Own....| R 2.0 |.....| 118 |No.. 
RNA 1-66x70 | 239.5 |.....)...... 2 |Spl...} 2% lOwn......]--:--- 1034 | 534 |None.. .|Ch & bjOwn....) R 1.5 | 150} 60 |No.. 
BR avxvicnswkaounel 2-64x77 | 485.2| V | T° | 4 |Spl...| 334 |Own...... 10 | 7 | 5  |Multi-d/Chain.jOwn....) R -| 2.0 | 230 | 105 |No. 
hi. cnaartaces 1-86x103| 597.7 |..... L | 4 |Spl...| 4% |Own...... 14 |8 | 5 |Multi-djChain.|Own....) R -| 2.0 | 296 | 105 INo,. 
} halen a 2-76x89 | 807.4) V | ZL | 4 |Spl...) 7 lOwn...... 14 | 8 | 5  |Multi-djChain.)Own....) R -| 2.0 | 325 | 125 |No.. 
Wa ode cesunnia’ 1-60x6C | 169.6 |..... H |4 (Spl...) 134 |Own......|--++++ 1244 | 7  |None...|Belt...)Own....) R 1.0 | 90) 49 lYes, 
2-64x77 | 247.7| V | op | 4 (Spl... 3% IM.A.G...| 12. | 736 | 5 [Plate...|Chain.|Own....| R .| 2.0 | 210 | 110 |No. 
O| v [Oil 4 [Spl] 8” IMA‘G..| 13%] 734 | 5. |Plate...|Chain|Own....| R ‘| 2:0 | 275 | 195 os 
1 | eel eee $ [HSD] M6 lien... [eccossfeces. 5% |None...|Belt...|........ R .| 1.25} 110 | 48 [No 
TN Reba aides 2 |H.S.D| 2% lOwn......|--:-- 9 |5  |Plate...|Ch &bjSt. Arch.) R -|1.5 | 140] 66 lYes. 
> | aae L''| 4 |Spl...| 336 lown... Op. | Op. | Op. |Multi-djCh & bjSt. Arch.| R | 2.0 | 210] 85 |No,. 
2-79x85 | 416.6 | V L | 4 |Spl...16 |Own...... Op. | Op. | Op. |Multi-d/Chain.|St. Arch.) R 2.0 | 250 | 115 |No.. 
2-79x98 | 480.4} V | ZL | 4 |Spl...)8 jOwn...... Op. | Op. | Op. |Multi-djChain.|St. Arch.| R 3.0 | 280 | 125 les. 
2-70x88 | 677.2 | V 4 16 JOwn...... 17 ‘|11 534 |Plate.. .|Chain.|Own....) R | 26x3 {Lucas....|V rim.|Vrim.| 2.5 | 250 |..... 
2-82x94 | 992.8) V on 4 -|8 IM.A.G...| 13 |.7% | 436 |Plate...|Chain.|Own....] S | 28x3  |Lucas...|Rim..|Int...| 2.5 | 320 | 130 ng 
Metro Tyler............ 1-70x70 | 269.4 |.....]...... 2 234 |Own......|:*¢*: 10 | 534 |Plate.. .|Ch & bjAlbion../ R | 26x24 |B. T. H.|Rim. .|V rim.} 1.25 | 165 | 60 |No.. 
Metro Tyler...........- 1-70x70 | 269.4 |.....]...... 2 | 936 lOwn......leeces: 11 6 |None.../Ch & bjOwn....| R | 26x24 |B. T. H.|Rim..|V rim.} 1.50 | 180 | 70 |No.. 
Metro Tyler............ 2-71x88 | 696.8 | V | al ce... 1044] 64% | 4 | Multi-djChain.|St. Arch.) R B. T. H.|Int.. .[Int...| 2.25 | 260 | 125 lYes. 
MR cc ctocadeces 1-79x120} 588.2 |..... 4 at 686 tee... fe eoe- Bowes 334 |None...|Belt...}........ R | 26x2% |Lucas...|Rim..|Vrim.| 2.0 | 203} 80 ‘ 
einai aitears 1-79x120| 588.2 |... | L |4 | 336 |Own. . 2. [eeeeeefee ee 4 |Multi-djChain.|St: Arch,) R | 26x2/4 |Lucas...|Rim..|V rim.) 2.0. | 241 | 115 No. 
sess assrasenvnies 1-82x120| 633.7 |... L |4 4 [Owns 22. o]eeceeedegee: 4, |Multi-d/Chain./St. Arch.) R | 26x3_ |Lucas...|Rim. .|V rim.| 2.25 | 287 | 120 |No.. 
eres 2-64x76 | 489.0/ V | TL | 4 3 len... 12 | 7% | 434 |Multi-djChain.|St. Arch.) R | 26x234 |Lucas.../Rim..|Int...| 2.0 | 175 | 110 | Yes. 
N. UL Ti... oe. seco eee ee /2-70x88 | 677.2] Vl L | 4 5 lOw...... 12 | 734 | 436 |Multi-diChain.|St. Arch.) R | 26x234 |Lucas...|Rim..|Int...} 2.0 | 295 | 120 |Yes, 
ii Jesseitapionies 1-70x76 | 202.4 }.....]...... 2 236 |Own.......[ereere[eeee [ones Plate. .|Chain./Albion..| R | 26x234 |........ Int.. .|V rim.} 1.12 | 188} 55 lYes. 
Ri bbs hccccawuwes 1-70x76 | 292.4 ].....) L | 4 936 13. A, Pi... Jocecesfecces 5% |Plate...|Ch &bijBurman.| R | ae Rim. .|V rim.} 1.75 | 185 | 70 | Yes. 
ES eee ee ees 1-76x76 | 344.7 ].....]...... 2 3% |Own...... 1: Oh ee 334 |None...|Belt...|........ S | 26x2}4 |Runb...|......|2Vrim.| 2.75 | 145 Yes. 
yan cnesxsiands 1-84x100| 554.2 |... L |4 434 |Own...... oy 8 | 5% — Chain.|Own....| R | 26x24 |........ V rim. |Ext..-| 2.0 | 280 | 115 |Yes. 
e. 
CS io ic diiscccs. 1-87x110] 653.9 |..... L |4 4% |Own...... 13} 8 |5  |Plate...|Ch &bjSt. Arch.) R -| 2.25 | 280 | 80 lYes. 
Rn bia 1-67x70 | 246.9 |.....1...... 2 | 246 Own......Jeesess[eeeeedeses Plate.. .|Ch & bjBurman.| R -| 1.37 | 130 | 42 |No.. 
; x88 | 348. 4 in 1034). " 2": 53 |Plate.. .|Ch & bjSt. Arch.| R | 1:75 | 190} 68 (eos 
4 S(O c icc 12 | 7% | 4% |Multi-djCh & bjSt. Arch.| R | 1.75 | 210] 78 lYes. 
4 ese 11 |7 | 4 |Multi-djCh &bjst. Arch.| 8 .| 2.5 | 295 | 130 |No.. 
4 -|4 |Own...... 164 534 |Multi-djChain.|Own....| R -| 2.0 | 280 | 100 INo.. 
4 -|4 |Own...... 14 | 7% | 434 |Multi-d|Chain.|Own R -| 2.0 | 250 | 110 |Yes. 
4 15 |..AP 1634 54 |Multi-djChain.|Own R -| 2.0 | 300 | 120 |No.. 
4 -| 2% |Own...... 10 6 | Plate.. .|Ch & biOwn R -| 1.5 | 180 | 70 INo.. 
4 is te... 12 |9 | 6. |Plate.. .|Ch & biOwn 8 .| 1.75 | 240 | 90 |No., 
4 18 |J.A.P 14 | 8% | 5% |Multi-d/Chain.|St. Arch.| § | 2.0 | 280 ]..... No.. 
4 Se lee...) tobe. 334 |Multi-d/Belt...|Exp. pul.| R .| 2.75 | 240 | 85 INo., 
4 -| 3% |Own...... 1134} 8% Plate.. .|Chain.|Own R .| 2.75 | 270 | 100 |Yes. 
4 |S [Own...... 10 | 7 | 4 |Plate...|Chain.|Own R .| 2.75 | 295 | 120 lYes. 
4 -| 23% |B "e.| 1136 5. |Plate.. .|Chain.|Burman.| R 11.5 1175 | 95 lyes.. 
4 44% |Blackb’r’e.| 12. | 734 | 534 |Multi-djChain./St. Arch.| R .| 1.75 | 210 | 100 |No... 
2 -| 3% |Own...... 54]..... 3% |Exp. |Chain.|Own....| R -| 1.75 | 194 | 105 | Yes. 
2 3% |Own...... B J... 4% |Exp. |Chain.|Own....| R 2.0 | 230 | 110 |No. 
4 2% JJ. A. Pu... |..ceeefeceesfecees Plate.. .|Chain.|Burman.| R 11.5 | 170] 84 lYes. 
2 234 |Own......|..ceee]ee ees feeeee None... |Belt...|None....} R -| 1.5 | 160} 38 Yes. 
4 236 1J. A. Pn. Jo ccceefecccefeccee Plate.. .|Ch & bjBurman.} R -| 1.5 | 190] 55 INo.. 
4 2% |Blackb'r’e.|..-++-|---+-[eeee- Plate.. .|Ch & b|Burman.| R 11.5 | 2201 67 |No. 
4 See, WAL cs ees Peescsben co Plate.. .|Ch & b|Burman.| R : | 1.5 | 210] 73 lYes. 
4 A oe Ay. eee Pe eee ...|Multi-d|Ch & b/St. Arch.| R a .| 1.75 | 280 | 125 lYes. 
2 234 | Villiers. ...]..+-++|-+++- 6 |None. t...|None....| R se 1.75 | 140} 40 |Yes 
2 2% |Villiers....] 9% |...-- 534 |Plate.. .|Ch & bjSt. Areh.| R . .|Rim. . 1.75 | 140 | 60 |No.. 
4 ; Go ocd RE QR Fiat Multi-d|Ch & bjSt. Arch.| R Rim. . 1.75 | 160 | 84 |Yes. 
2 5 |Own...... 11 | 7 | 4% |Multi-di/Ch & bjSt. Arch.| § ..|Rim.. 2.50 | 130 | 110 |Yes. 
2 :| 236 |Valveless 9%4]..... 534 |Plate.. .|Ch & bjSt. Arch.| R ..|Rim... 1.5 |170| 44 lYes. 
4 :| 3% |Own...... 144| 8 | 5% |Multi-d|Chain.|Own....| R .|V rim. 1.75 | 240 | 126 |No.. 
4 -| 34% |Own...... 934] 6 Multi-d|Chain.|Own....| R .|V rim. 1.5 | 225 | 138 |Yes. 
4 ‘| 4% |Own...... 1434] 8 | 534 |Multi-djChain.|Own....| R .|V rim. 1.75 | 285 | 144 Yes. 
4 © BAF... @ Ii7 4% |Multi-d/Chain./Own....) R .|V rim. 1.75 | 330 | 168 |No.. 
2 .| 24% |Own...... | a Sere None...|Ch & bjOwn....| R .|Rim. . 1.12 | 129 | 65 |No.. 
4 .| 34% |Own...... 11%) 7 | 4% |Multi-diChain.|Own....| R ..|Rim. . 1.5 | 240 | 120 |Yes. 
4 ‘14 |Own...... 1334} 8 | 5 |Multi-dijCh&bjSt. Arch.| R ..|Rim.. 1.5 | 230 | 105 |No.. 
4 A Own 8 i-d R .-|Rim... 1.5 | 242 | 115 |No.. 
4 : A. ‘” R Rim. . 1.75 | 160 | 60 |Yes. 
4 4 i R Rim.. 2.0 | 250 | 105 INo.. 
4 R Rim. . 2.0 | 260 | 130 |No.. 
2 R .-[Int...]Int...} 1.5 | 160 | 65 INo.. 
2 R ..|Int... .|IInt...] 1.56 | 170] 68 [Yes. 
2 R -|Rim..|V rim.| 1.5 | 130} 48 |No.. 
2 R .|Rim..|V rim.} 1.5 | 160 | 60 |No.. 
4 R -[Int.. .|V rim.| 1.5 | 150] 95 |Yes. 
4 R .-|Rim. .|V-rim.} 1.5 | 190 | 77 |Yes. 
4 R ..{Int...|Vrim.| 1.5 | 210] 92 lYes. 
4 R ../Int...[V rim.| 1.5 | 260 | 135 |Yes. 
2 — ..|Ch & bjAlbion. .| R ..|Rim..|Vrim.]| 1.0 | 147} 45 |No.. 
4 ‘| 9 i & | R Rim. .|Vrim.| 1.0 | 193 | 75 |No.. 
4 4% |Blackb’r’e.| 1334|8 |5 |Multi-diCh&bjSt. Arch.) R Rim. .|V-rim.| 1.5 | 224] 95 |No.. 
4 .| 336 [Bradshaw .| 13%] 7 | 43¢ |Multi-d|Chain.|St. Arch.| R Vrim.|V rim.| 2.0 | 270 | 119 |Yes. 
4 AS WA. P....) USGI... 5 |Cone.. .|Belt...|None....| R Rim. .|V rim.} 2.0 | 290 | 118 |No.. 
4 8 |J.A.P....] 11 |.....] 414 |Cone...|Belt.../None....| R Vrim.|V rim.| 2.0 | 320 | 130 |No.. 













































































































































For abbreviations see preceding page. 
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THE AUTOMOBILE 


British Motorcycle Trends 


Popularity of 214-234h.p. lightweight still increasing. Forty-six per cent 
of machines have stock engines and 58% stock gearsets. Brakes show im- 
provement. Multiplicity of models feature of most British lines. 


By M. W. 


in 1919, the lightweight motorcycle movement 

in England has gained increased force and in- 
tensity during the past twelve months, and whereas un- 
til recently the mainstay of the British industry was 
the single cylinder four-cycle machine of from 3% to 4 
hp. weighing 250-300 lb., the honors are now fairly 
equally divided between that type and the lightweight 
with either a two-cycle or four-cycle engine of from 
2% to 2%4 hp. and turning the scale at 160 to 180 lb. 

This smaller pattern has up to this year been sold 
exclusively for solo use, generally with a two-speed gear, 
but by no means infrequently with only a single ratio 
and direct belt drive. But for 1922 quite a number of 
makers have, after strengthening the frame and modi- 
fying the machine in one or two other details, put it for- 
ward for passenger work with a light sidecar. In this 
form with a three-speed gearset and chain-belt drive 
it has already established itself in the public favor, 
for although hitherto it has not been sold as a dual 
purpose machine it has been used quite extensively with 
sidecar attachments in 1921, owners having themselves 
fitted it up as a combination, despite the makers’ warn- 
ing that they did so at their own risk. 

It should not be assumed from the foregoing that the 
medium-weight 314-4 hp. single cylinder machine has 
been superseded by the light weight; that is not so, for 
it retains just as firm a hold as hitherto and the demand 
for the lighter and cheaper machines is additional—a de- 
mand, in fact, which constitutes almost an entirely new 
market for motorcycles. Favor is almost evenly given 
to two-cycle and four-cycle engines for lightweights, for 
taking all models of all makers up to 234 hp. the two- 
cycle engine is fitted to 52 per cent, which compares 
with 45 per cent at this time last year. When, however, 
one ignores limitations as to horsepower and includes all 
machines from the smallest to the largest (8 hp. two- 
cylinder), the four-cycle motor predominates, appearing 
on 75 per cent, a 5 per cent drop in twelve months. 

Twelve months back the popularity of the 344-4 hp. 
single cylinder was threatened by two-cylinder horizon- 
tally opposed engines, a number of new models appear- 
ing, offered at prices comparing favorably with the 
other type. But these two-cylinder medium-powered ma- 
chines have not made much headway, and up to 5-6 hp. 
the single cylinder still holds the field. 

One of the outstanding features of the British motor- 
cycle industry of late has been the exceedingly large 
number of new models of all types put forward for 1922. 
This will be realized to the full when it is said that of 
the 160 machines dealt with in the accompanying speci- 
fication table 49.5 per cent are new models. Admittedly, 
in many cases they are based upon 1921 models and em- 
body additional rather than new and substituted fea- 
tures. Further, the old models are retained as optional 
patterns, which results in a great many makers offering 


Ff: observable just before the war and continued 


Bourdon 


a large variety of types. As will be seen from the table, 
a one-model policy is quite exceptional; many firms offer 
four alternative types and half a dozen are listed in 
some cases. One firm actually catalogues 12 models 
under two different names, these ranging from a 21% hp. 
lightweight with two-cycle engine to an 8 hp. twin-cylin- 
der four-cycle. 

The tendency for motorcycle makers to fit stock en- 
gines and gearsets continues, and 46 per cent of all ma- 
chines have engines made by specialists, while stock 
gearsets appear on 58 per cent. Also as hitherto, the 
J. A. P. engines predominate among stock productions, 
though as the makers of this range do not supply a two- 
cycle motor, the percentage of their productions in 
stock engines used by all manufacturers has fallen from 
60 to 53 per cent in twelve months. Fifty-four per cent 
of engines are made by the motorcycle manufacturers, 
while the two-cycle Villiers stock engine with its fly- 
wheel magneto now has the chief representation in this 
type, viz. 44 per cent. For the first time a sleeve valve 
engine has made its appearance on British motorcycles, 
this being the Barr & Stroud, made under the Burt & 
McCullum (Argyll) patents with a single interior sleeve. 
Among multi-cylinder engines the V type continues to 
predominate, and has, in fact, gained slightly during the 
year; it now occurs on 76 per cent of the two-cylinder 
engines as compared with 20 per cent horizontally op- 
posed, the remaining 4 per cent having cylinders side by 
side, slightly inclined, and are of the two-cycle type. 
Last year British motorcycles included a three-cylinder 
and a four-cylinder model, but these have now disap- 
peared. Cylinder heads are detachable in only 21 per - 
cent of all engines, and valves in the head, while they 
have increased slightly, hold a representation of less 
than 7 per cent. One maker—Martinsyde—has a pecu- 
liar valve arrangement, the exhaust being overhead and 
the inlet at the side of the cylinder, the exhaust valve 
being accommodated in a detachable cage and seating. 
There are two or three examples of overhead inlets with 
side exhaust. 

A marked variation in design is the increased num- 
ber of anti-friction bearings (ball and roller) in place 
of plain gun-metal bushes for the crankshaft and big- 
end. It still remains usual practice, however, to fit a 
plain bearing on the timing side of the crankshaft, 65 
per cent of engines having this arrangement with either 
a ball or roller bearing on the driving side. Roller bear- 
ings are favored far and away in preference to the ball 
variety for connecting rod big-ends, the respective per- 
centages being 55 and 8 per cent, the remainder being 
plain. The majority (75 per cent) of wrist pins are still 
attached to the piston bosses, though there has been 
an appreciable increase in the number which float in 
both piston and rod, the percentage in this respect hav- 
ing increased from 4 to 17. Splash lubrication still pre- 
dominates with 84.5 per cent. 
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Engine, Two or Four-Cycle Valve Arrangement No. of Speeds 
BE ocadicsscsscccdiveccsee eee thiieeh. 2 62.5 percent 3 «.-+++--+-. errr ire .....62.5 per cent 
Two TTT eT ee re Valveless ale a ale de ...-25 per cent : habeus qupeie ov ess de> a 
Chemhen ODP. ccs vk nec ceecd 6.9 per cent ares Lhe PEERAA OF SHO 
Up to 2% Hp. Overhead Init SPP iceneyoued 4.4 oie cent ,—— a meee pulley) “ ad — 
ig tet eeeeeeeeeees ‘2 per peer Overhead Exhaust ........ (ee : ° .  -* 7.  aaariniene 
OUL-CYClE 2. eeeeeeeeee +++ 6 per cen fe ee ee CAs eee mee aie .6 per cent : 
P Gearset Location 
No. of Cylinders Wrist Pin Fixing Separate es dick dc ie aad deere aa aa per cent 
errr cer Te ree Tel WEE. bicnsudnees cbscetonces SURGE 
e  ctesnencaneds ik caedeeees 40 percent In piston bosses .......... ..75 per cent 
edi waite OMNI 2c haeiiels Sed awened’ 17 per cent Type of Transmission 
ngine, Make i , 
gine, In connecting rod ........... 8 per cent Chain ...........+...+.++-51 per cent 
Own .....eeeeeeeee wee eeees 54 per cent Chain and belt .............41 percent 
Stock wTreeverunen iw eee et ee ee 46 per cent Lubricating System Belt re sino a ae ee ae Ps. apenas: 8 per cent 
Multi Cylinder Arrangement R wentduweass Terry . 84.5 per cent 
2 P Frame 
Vv hte 76 per cent Circulating splash ..........7 percent ws 
Hor. opposed ...............20percent Splash and pressure .........3percent Rigid ............. vse. 90 per cent 
Inclined ..... cecccecsseeecee 4Apercent Petroil ...........+..-. -...25 percent Sprung ........ aes hay veeee 8 percent 
Pressure ....... ..eeee1.5 per cent CPE sawn cdvwcaseds -+-. 2 percent 
Cylinder Head Detachable? Hollow shaft, drip feed . ....1.5 per cent 
Wheels; Detachable and Interchangeable 
Dh: sksatiewe he ndecuaeees .-79 per cent 
, | ee erren ..++e21 per cent Clutch Type No ...... settee cece eeeees . -90 per cent 
TN <abecsmavbendauw as dae 10 per cent 
Engine Bearings, Driving Side ao = ald aes iedeeea o per — 
‘ ee Keaameeey ‘ er cen 
I. ci on dias ode ore Hescal 47 per cent prvenieell owe P Brakes, Front 
| BUTT C CULE EEL ......d0 percent cone Tyre rim ......... poowdgewe 50 per cent 
Roller .............-- --...17.5 percent expanding band (:-:+++++++++: Spercemt V Pith ...ccscccescccccececs 26 per cent 
Preim end GA ....cciseces 2.5percent expanding ring Expanding shoes ......... 17.5 per cent 
‘ ia a eta Chae ea mwasledameda 3.5 per cent 
iming Side ORE eu asid dd «was wdalacee ea. 3 per cent 
: Clutch Control Hand or Foot Pp 
MOURNE, leas ipie WS) % 5 wis eed ae ene 65 per cent 
MMOD, <wifat aid wiatete ala skaceie erode a RO ere een 88 per cent Brakes, Rear 
Roller a 9 per cent GE Sls wae tant bead a eeues 10 per cent TW 8 8 he Bh gtr t a 5 64 per cent 
Plain and ball ........eceee- an Se Serr oer 2percent Expanding ot aaa sae 22 per cent 
5 Band .....eccccccscccece .. 4 percent 
Big-End Gearset Two V Fim .......csecccees 3 per cent 
NE ig Ph iid ed ed ae 55 per cent Expanding and band ......2.5 percent 
reer roe Ar ee 42 percent Stock .......:eeeeeeeeerees 58 percent Shoe ...... Neccesessrcacses 2.5 per cent 
| er ree Tee rr Spercent Own ........ceceeeceeecees 42 percent Two expanding ............. 2 per cent 
German Motorcycle Specifications 
‘ POWER PLANT TRANSMISSION | FRAME AND WHEELS MISCELLANEOUS 
CYLINDERS 
NAME AND A < F 2 Z| 
~ . - 
MODEL a Rid |, |e iil Elgi EEL sg lagigt? 2t& h 
2 = 8 e = a - wn) @ = 2 ¢ 1 3 ‘ 
és | 3/8 lel g!] s | | elsldési 2%) ¢] |] 2/2/22 |elal2 14 |B 
4 & Am | > ‘=. = . a > - ~ s = S 8 ] a ee ms ie i- 
ss & Ae le 3 2 s z S| oe 2 a 2 e + a 2 £ a na zc af 
22 1s | 85l3| 3 2 = | % los ¢|3 {3 ; if © | | 2] $2 135) Fe fee 
5 £ 3: 21 4 = é a 5| 25 2 & £ 2 = Ss = fn 3 26s fe 
ZzF& zija2ld| 3 3 be = jz|/o0;/0 | & S i rey = a an se |nf | se [FE 
(0 ee R} 1- Vert 2.3 | 4 |Spl...|/Meco.....|/Bosch yo ae | eee None..|Belt....| 49.7 |Stl-tube.|Spr...| 26x2 [{P..... None..|1-Ext...} 1.06 | 124 
_. 2HP ee Vert. 78 2 l0&G Opt... aieea Bise 2.3 | 2 |Prog. .|Cone..|Belt... .| 53.2 |Stl-tube.|Spr...] 26x234 |K... .|None..|2-Int....| 2.38 | 172 | 37 
oe . Chair Type 1-50x60 | Hor. 7.2 | 2 |O&G..|Pallas.....|Fly-wh i 21S ey |Cone..|Chn. Blt.| 47.3 |Stl-tube.|Spr...} 15x244 |K... .|None../1-Ext...}...... 7 25 
5 aie aa: eek 2-51.5x62|Opp...| 15.7 | 2 |O&G..|/Own......|Bose 2:1} ...«.|Cone. Chn....| 50.5 |........|Bicy..| 24x2 |P.....)None..j1-Ext.../ 1.45 | 121 | 34 
Krciger ii ecotcad aHP 1-80x99 |Vert. .| 30.7 | 4 |Force. |Opt....... Bosch 4 | 3 |Slid.../Cone. .|Car-shft.| 55.2 |Stl-tube.|Spr...| 28x21g |K....|None..|2-Ext...| 2.64 | 247 | 47 
Krupp...... Scooter) 1-60x70 |Vert. .} 12.1 | 4 |Spl Tuto...... Fly-wh..} 1.55 | 1 |...... | Disk. .|Sp-gear..| 47.3 |Pr-sheet./Spr...| 15x24 |...... None..}2-Int....| 0.40 99 | 25 
Lomos..Chair Type} 1-55x60 |Obl...| 8.7 | 2 |O&G../Tuto...... Bosch 1 Eo ks by Cone..|Belt....| 53.2 |Stl-tube./Spr...) 20x2 [...... None..}2-Int....} 1.32 | 121 | 31 
Lorenz..... Scooter} 1-62x70 |Vert. .| 12.9 | 4 |Spl...|Meco.....|Bosch ik Gh ee Cone. .|Belt....| 49.2 |Pr-sheet./Spr...} 15x214 |...... None..|1-Ext...| 0.79 | 110 | 19 
58.3 | 4 |Force. |Pallas..... Bosch 7.3 | 2 |Slid.../Exp.../Chn.....| 58.8 |Pr-sheet./Spr...} 28x3 (H....|None../2-Ext...| 3.09 | 304 
38.9 | 4 {Spl Zenith. . . .|Bosch 4.98) 1 |Pinn. «}...... D-fr-wh.| 55.2 |Pr-sheet./Spr...| 28x3  |K....|None..|2-Int....] 4.76 | 242 | 47 
15.3 | 4 |Force. |Graetzin.. .| Bosch 2.5.| 2 |Slid...|Disk. .|Belt....| 52.0 |Stl-tube./Spr...| 26x244 |K....|Bosch.}1-Rim...| 2.38 | 132 | 43 
15.3 | 4 |Force. |Pallas..... Bosch 2.2 | 2 \Slid...|Disk../Belt....| 52.4 |Stl-tube./Spr...| 26x244 |K....|None../1-Rim...} 1.85 | 154 | 37 
21.6 | 4 |Force. | Pallas.....|Bosch 3 1) 3, em. .}..-:.. Belt... .| 52.8 |Stl-tube./Spr...| 26x2%4 |K....|None../2-Ext...| 1.98 | 232 | 40 
30.4 | 4 |Force. |Pallas.....|Bosch 4.5 | 3 |Slid...|Disk. .|Belt....| 54.3 |Stl-tube.|Spr...| 26x234 |K....|None..j2-Ext...| 2.11 | 221 | 50 
60.7 | 4 |Force. |Pallas..... Bosch 8 | 3 |Slid...|Disk..|Chn....} 58.3 |Stl-tube.|Spr 28x3_—s|K..... .| Bosch./2-Int....| 2.38 | 309 | 62 
13.8 | 2 |Spl.. .|Tuto...... Bosch BAUS ica Cone. .|Belt....| 54.3 |Stl-tube./Spr...| 20x244 |K....|None..|2-Ext...| 0.79 | 110 | 37 
15.4 | 4 |Force. |Zenith. .. .|Bosch 1.8 | 2 |Hub. ./Spr.../Belt. . 50.5 |Pr-sheet./Spr...| 15x24 |...... None..|2-Ext...} 0.53 | 137 | 28 
24.0 | 4 |Force. |Pallas.....|Opt..... 3 | 3 |Slid.. ...(Chn....|} 57.2 |Stl-tube./Spr...| 26x24 |K....|Bosch./2-Int....| 2.64 | 187 | 40 
7.2 | 2 |O&G..|Adria..... Elise. he >) eee Cone. -| 48.8 |Pr-sheet./Spr...| 20x134 |...... None..|1-Int....} 0.79 75 | 25 
16.4 | 2 |O&G..|Own...... Bosch 2.6 | 2 |Hub..}...... Belt... .| 49.2 |Stl-tube.|Spr...| 26x2%4 |None..|None..|2-Ext...| 1.85 | 137 | 37 
30.1 | 4 |Force. |Opt....... Bosch 4 | 2 |Prog. .|Cone..|Belt....| 58.3 |Stl-tube.|Spr...} 26x234 |K....|Fenag./2-Ext...| 3.17 | 242 | 47 
19.9 | 4 |Force. |Own...... Bosch 2.5 | 2 |Prog. .|Disk. .|Belt... .| 54.2 |Stl-tube.|Spr...} 26x234 |K..../None..|2-Int....| 1.98 | 242 | 37 
37.6 | 4 |Force. |Own...... Bosch 4.5 | 3 |Prog. .|Disk. .|Chn....| 55.2 |Stl-tube./Spr...| 26x214 |K....|None../2-Int....| 2.64 | 276 
27.6 | 2 |O&G..|Tuto...... Bosch SEE lescaes Disk. .|Chn.....| 55.9 |Stl-tube.|Spr...| 28x3  |K..../Bosch./2-Ext...| 2.64 | 199 | 68 
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merican OC Ngine Speci |. 
a = bb 
é s - a 2 
ff 
3 e| 3 5 Pig ial 3 
MAKE AND & fs els ial.,l/aii Bs 2 e, 3 5 g 4 
2 ° p a 
meer ag | Eat ea] E/E/alalél els a aleiil a liye 
~ e vs 
te oF - 8 5 » = 3 a a a = d 3 S 5 H = a A os 
a". ro e 3 & & & 8 ad 2 2 
eel te (2) 2/Z/2/ a leit el elelel 2) 2)dzle]tl Zl z liye 
26/38 |f/ 5 [5/5 2/2le]/2)/2/2]38] 2) 2 |S] s)/2e)8) 8 idle 
Trucks. .| 4-444x6 |Ver...|I-head...) 4 |Det...|Iron..|...... 4 1 1%] 55% | 58 | 2% C-steel..}........ Tron. .|Iron. .|Pump.|Hol-crk...}..... Gear. . 
Cars....| 6-334x514 |Ver...|I-head...) 6 |Det...|Iron..}...... 4 | 1.09 | 43% |.....] 1% Le ee Al....JAl.... in. Hol-erk .. Gear... 
Tractors.) 4-434x6 | Ver... .|I-head 4 |Det...|Iron..J...... 4] 136] 5% | 6% | 2% C-steel..}........ Tron. .|Iron. .|Pump.|Hol-crk...|..... Gear. . 
ie eee 4-5 x6% Ver...|L-head..) 4 |Det....[Iron..}......] 4 1% | 634 |.....| 24 % IC «}...eee..{[ron. . /Tron Pump.|Hol-crk +... |Gear.. 
i tae 4-434x614 |Ver...|L-head..) 4 |Det...|Iron..]......] 4 13% | 6% |.....| 234 | 36-36 |Ch-steel.|......../Iron..|Tron, .|Pump.|Hol-crk...|.....|Gear.. 
C,T,Tr..| 4-354514 |Ver...|L-head..) 4 |Det..../Iron..}...... 4 | 1%] 4% |..... 134 | %2-% |Ch-steel.|........ Tron. .|Tron. .|Pump.|Hol-erk...|..... Gear. . 
T Tr... x6 |Ver...|L-head..| 4 |Det...|Iron..|...... 4] 14| 6%}..... 2 %2-56 |Ch-steel.|........ Tron n mp.|Hol-erk...]..... Gear. . 
TiTr....| 4414x546 |Ver...|Lrhead..} 4 |Det..:|Iron..}. 20... 4/1 5% |..... 1% | -% |Ch-steel.|........ Tron. .|Tron. .|Pump.|Hol-ork...}..... Gear.. 
T,Tr....] 4-4 x54 |Ver...|L-head..) 4 |Det...|Iron..)...... 4 | 4] 5%)..... 1% | ‘2-% |Ch-steel.|........ Tron. .|Iron. . |Pump.|Hol-ork...|..... Gear. . 
T.Tr....| 4-38x514 |Ver...|L-head..) 4 |... HON. .|...0000 4] Ve) 5 |..... 154 | %2-56 |Ch-steel.|........ ron. .!Tron, .|Pump.|Hol-ork...|.....|Gear. 
T.Tr....| 4-5 x6%6 |Ver...|L-head..] 2 |Det..:|Iron..]...... 3 | Wh} 534 | 534 | 24% % |C-iron...|........ Tron. . Tron. .|Pump.|Hol-crk. ..|No...|Eoc.. . 
T,Tr....] 4-5 x61 |Ver...|[-head..) 2 |Det.../Iron..}...... 3 | 1%] 58% | 536 | 24] 3% |C-iron...]........ Tron. . Tron. . |Pump.|Hol-crk. ..|No...|Eoe.. . 
T.Tr....| 4-544x7 |Ver...|L-head..} 2 |Det.../Iron..|...... 3 iti 7 |8% 12% | % |C-iron...)........ Tron. .|Tron. .|Pump.|Hol-erk. . .|No...|Eco.._ 
Cars,T..| 6-314x414 |Ver...|L-head..) 6 |Det...|Iron..]...... 3 4% | 32 | 136] % |Steel....)........ Al....|P-stl p.|Hol-crk. . .|No...|Gear.. 
\Tr....] 4-414x514 |Ver...|L-head..| 2 |Int.../[ron..}...... 3 | 1%| 5% |..... 24 | % |Steel....]........ Al.. Pump.|Cir-spl. ...|No...|Pist... . 
Trucks. .} 4-414x514 |Ver. a ee ee eae 3 14% | 554 ].....| 2M % —- Pace eee Al..../P-stl. .|P,T...|Cir-spl. ...|No... |Pist.. . 
T,Tr....| 4414x514 |Ver...|Irhead-.| 4 Int. .jIron..}...... 3 | iy] 5% |..... a ae a po Pa AL....JAl mp.|Cir-spl. .. .No...|Pist.. . 
Trucks. .| 4-414x514 Ver. 4 |Int...|Iron..}...... 3 lx O56 Licacs 1 : +++-ISep....- soesl Al Pump. Cir-spl. -|No... | Pist.. . 
Cars,T..| 4-385 |Ver...|L-head..) 4 Int. .|Iron..|...... 3 | 1%} 384 | 334] 12] Me IAL... oo. Al.. PT. ..|Cir-spl. ...|No...|Pist.. . 
T.Tr... Ver...|L-head..} 2 |Det...|Iron..}...... 3 | 13%] 6% | 72] 2%] Me IAL. Al.. Pump.|Hol-erk... .|No...|Gear. . 
Trucks. .| 6-334x514 |Ver...|Lchead..) 6 [Int...|Iron..}......] 3 | Ihe Al.. Ci .INo.. 2 
Tractors.| 4-414x6 | |Ver...|I-head...| 4 |Det...|Iron..|C-iron] 3 | 1% i : Gear... 
Cars....| 6-314x41, |Ver...|I-head...) 6 |Det...|Iron..J...... 3 % |No.... Bee... 
C,T,Tr..| 4-385 |Ver...|Lrhead. | 4 |Int...|Iron..}...... 3] 1 ee 
Cars,T..| 4-33¢x41, |Ver.. 4 |Det...|Iron..}...... 3 % i 
KiCars....| 4-334x5  |Ver...|I-head.,.] 4 |Det.../Iron..|....., 3] 1 Gear. . 
C,T,Tr,.| 4-334x5 |Ver...|I-head...) 4 |Det.../Iron..)...... a a : 
T.Tr,...| 4-33¢x514 |Ver...|L-head..| 4 |Det...|Iron..|...... 4] 1% ‘ 4 
3IT\Tr....| 4-4 x51< |Ver...|L-head..| 4 |Det...|Iron..}....., 4] 1% "io... 
IT. Tr....| 4-414x514 |Ver...|L-head..| 4 |Det.../Iron..|...... 4] 1% es 
T.Tr....| 4-444x5%% |Ver...|I-h 4 |Det...jIron..|...... 41 1% * 
T.Tr....| 4-43¢x6 |Ver...|I-head..| 2 |Det...|Iron..|...... 4 | 1% “Mier. 
T,Tr....| 4-5 x6 |Ver...|I-head..| 2 |Det...|Iron..]...... 4 | 1% ve 
Cars....| 6-3%4x5 |Ver...|L-head..| 6 |Det...[Iron..J...... 3 % * 
C,T,Tr..| 4-334x5 ‘| Ver...|L-head 4 |Det...|Iron..|...... 3 4 * 
Cars....| 6-3%4x5 |Ver...|I-head..| 6 |Det...jIron..j...... 3 % im 
Cars,T..| 4-3%x5 |Ver...|[-head..| 4 |Int...jlor A.|Lynite] 3 | 1%: E is 
T,Tr....| 4-884x51%4 |Ver...|L-head..| 4 |Det...|Iron../...... 3 | 1% "ia... 
T,Tr....| 4-4 x54 |Ver...|L-head..| 4 |Det...jIron..|...... 3 | 1% .|Gear. . 
T,Tr....| 4-434x516 |Ver...|L-head..| 4 |Det...|Iron..|...... 3 | 1% : a 
T,Tr....| 4-436x51%% |Ver...|L-h 4 |Det...|Iron..}...... 3 | 1% é a 
T.Tr....] 4-414x5% |Ver...|I-head 4 |Det...|Iron..|...... 3] 1% ; te 
C\C,T,Tr..| 4-314x4%% |Ver...|L-head..| 4 |Det.../Iron..|...... 3 34 om 
C,T,Tr..| 4-334x5  |Ver...|L-head..| 4 |Det...|Iron..]...... 3 % “| Pist.. . 
FIC,T,Tr..| 4-334x5 |Ver...|L-head..| 4 |Det.../Iron..|...... 3 % —* 
Cars,T..| 4-374x4 |Ver...|L-head..| 4 |Det...|Iron..|...... 3 | se Gear. . 
T,Tr....| 4-434x6 |Ver...|V-head..| 2 |Det...jIron..]...... 3] 1% ; Gear. . 
T,Tr... 14x54 |Ver...|V-head..| 2 |Det...|Iron..|...... 3] 1% ‘ Gear. . 
C,T,Tr..| 4-354x5  |Ver...|V-head..| 4 |Det...|Iron..|...... 3] 1 ’ .|Yes. .|Gear.. 
C,T,Tr..| 4-314x5%4 |Ver...|V-head..| 4 |Det.../Iron..]...... 3 % is .|Yes. .|Gear. . 
Trucks. .| 4-334x5% |Ver...|L-head. .|--+-- Det...|Iron..]...... 4] 1% 9 5 ae .|No...|Gear. . 
Trucks, x54 |Ver...|L-head. .|--;-- Det...|Iron..}...... 4 | 1% ara ‘ Su .|No...|Gear. . 
Truc! 4-444x6 |Ver...|[-head..| 1 |Det.../Iron..|......] 4 | 1%) 6 | 5.8) 234] 2% |Ch-otl.../Yes..... Tron. .|Al....|T,P...|Hol-ork. ..|No...|Gear.. 
Cars....] 8-334x4% |V..... I-head..| 4 |Det.../A.....[Lynite] 4 | "% | 436 11% | 1% % |Chestl.../Yes..... ron. .|P-stl. .|Pump.|Hol-crk. . .|No...|Gear.. 
Cars....| 8-314x5 |V.....|L-head..| 4 |Int...|Iron..]...... 3 | 334 | 2.06) 144 3 J ee Pump.|Hol-erk. . .|No... |Gear.. 
Cars,T..| 4-314x4% |Ver...|L-head..| 4 |Det...|Iron..|...... 3 %| 4% | 2.13) 1 P-stl..../Yes..... Tron. .|P-stl. .| Ther. .|Cir-spl....]..... Pist.. . 
T|Tractors.| 2-6 x7 |Hor...|V-head..| 2 |Det...|Iron..|...... 3] 14/7 | 28 |2 % INesth...]........ Tron. .|...... isl GRR eee Pist.. . 
Tractors] 2-6 x6 |Hor...|V-head..|----- Det... -(20%8.| 3 6, 7% | 24 | 2 dt |N-stl..../Yos...../S-stl..|...... Pump.|Hol-ork. ..|.. .. .|Pist... 
Cars....| 4-414x6 | Ver...|V-head 4 {Int...JA..... Lynite 3 1 43% | 16.9) 2 Me JA, tung..|........ Al.. ] Pump.|Hol-crk. . .|No...|Gear. . 
Cars....| 6-334x5 |Ver...|L-head..| 6 [Det.../A.....|Lynite) 3 | 1%] 4 |1%)1%| % IA.......]........ Al.. Pump.|Hol-erk. ..{No...|Gear.. 
S!Cars....| 6-314x5 |Hor...|L-head..| 6 |Det...|Iron..|C-iron| 4 %| 33%) 1% | 1% $@ |C-iron.. ./Yes.....|C-iron |P-stl. .|Pump.|Cir-spl....]..... Pist... 
AIT. Tr....| 4-43¢x6% |Ver...|V-head..| 4 {Det.../Iron..]...... 4 | 1 6 1.....08 % |N-sth...]........ Tron ...|Pump.|Hol-erk...}..... Gaer. . 
T,Tr....| 4-484x6%4 |Ver.../V-head..| 4 |Det...|Iron..}...... 4 / 14) 6 |..... 2 % |N-stl...]........ Tron ...|Pump.|Hol-erk...]..... Gear.. 
T,Tr....| 4-5 x6% |Ver...|V-head..| 4 |Det...|Iron..]...... 4 | 1%] 6 2 % |N-stl...]........ Tron, .|Al....|Pump.|Hol-crk .|Gear.. 
T,Tr....] 4-534x6%4 |Ver...|/V-head..| 4 |Det...|Iron..}...... 4 15] 6 |..... 2% % 2 et eee. Tron. .|Al....|Pump.|Hol .|Gear. . 
T,Tr....| 4-444x6 | Ver... V-head 4 |Det...|Iron..|...... 4 1%} 5% |..... 2 % |Nestl...]........ Al....|Al....]/Pump.|Hol-crk...}..... Gear.. 
T,Tr....| 4-414x6 |Ver...|V-head..| 4 |Det...|Iron..]...... 4] 1%] 5% |..... 2 %m |Nestl...]........ Al....JAl....]Pump.|Ho! "|Gear.. 
T,Tr....| 4-434x6 |Ver...|V-head..| 4 |Det...|Iron. 4] 1%] 5% ]..... 2 % |N-stl...J........ Al....jAl....]Pump.|Hol-erk...]..... Gear.. 
T,Tr....| 4-434x6 |Ver...|V-head..| 4 ... {Iron 4 1 1%] 5% |. 2 % i eviscccwane Al....|Al....]Pump.|Hol-ork...]..... Gear.. 
T,Tr....| 4-4 x6  |Ver...|V-head..| 4 4] 1%] 5% ]..... 2 % |Nestl...}........ Al....JAl....]Pump.|Hol-ork...]..... Gear.. 
T,Tr....| 4-4 Ver...|V-heed..| 4 4] 1% | 53 |..... 2 % |N-stl...]........ Al... ..../Pump.|Hol-erk...|.....|Gear.. 
Cars....| 6-314x4%% |Ver...|T-h 6 ; % “ee Ss pele lage Yes..... Tron. .|Al....|Pump.|Hol-crk. . .|No...|Gear.. 
Cars....| 6-314x5  |Ver...|L-head..| 6 %| 4%/1% 4 %o |N-stl....]Yes.....|Iron. .|P-stl. . p.|Hol-erk. ..|No.. .|Gear.. 
.T,Tr..| 4-38%4x5|Ver...|L-head..| 4 3 %) 4% | 1% | 15 H%o |N-stl.../Yes.....|Iron. .|P-stl. .| Ther. .|Hol-ork. ..|No...|Gear.. 
Cars....| 4-3 x5  |Ver...|L-head..| 4 2 % | 34 ]......) 136] % |[ron....]........ Iron. . |Iron. . |Ther. .|Hol-ork. . .|No....|Gear.. 
Tractors.| 4-3 x434 |Ver...|L-head..| 4 2 % | 3% ]..... 1% 54 fIron.....}...ec00e Tron. .|P-stl. .|Ther. .|Ci .-|No.. .| Bist... 
C,T,Tr..| 4-3%4x5|Ver...|L-head..| 4 4/1 3% |..... 1% 3 i ee ee S-stl. .|P-stl. .|Pump.|/Hol-erk.. .|..... Gear.. 
S|Cars....| 4-334x5 [Ver...|L-head..| 4 3 %) 3% |..... 1% BOB se claccaesee S-stl. .|I-P-st.|Ther..|Hol-crk...]..... Gear.. 
T,Tr....| 4-414x6 |Ver...|I-head 4 4 14% | 5h] 5 1% 54 |Chenic. .|Yes..... Tron. .|P-stl. .|Pump.|Hol-crk. . .|No...|Gear.. 
Tractors.| 4-534x634 |Ver...|I-head...| 4 5 | 1%] 6% | 99% 11%] 3% |Chenic..|Yes..... n .|Pump.|Ho! .«|No...|Gear.. 
Tractors,| 4-73{x9 _ |Ver...|I-h 1 4 | 2% BR 2 ee See 
T,Tr....| 4-5 x614 |Ver...|L-head..| 2 3 | 1% hs ..|Gear.. 
T,Tr....| 4-414x6% |Ver...|L-head..| 2 3 | 1% he ..|Gear.. 
T,Tr....| 4-434x534 |Ver...|L-head..| 2 3 | 1% My - .|Gear.. 
T,Tr....| 4-4 x584 |Ver...|L-head..| 2 3] 1% Mba as .|Gear.. 
T,Tr....| 4-334x534 |Ver...|L-head. .]..... 4/1 % me .|Gear. . 
T,Tr....| 4-334x5% |Ver...|T-head 4 4 1 5% i .|Gear.. 
T,Tr....| 4-4 x5% |Ver...|I-head. 4 3 1 % * . |Gear.. 
Trucks. .| 4-334x514 |Ver...|I-head 4 3 1 % f .|Gear.. 
Cars....| 4-334x534 |Ver...|I-head. 4 3 1 5 ‘a Al Gear. . 
Trucks. .| 4-334x5% |Ver.. .|I-head. 4 3 1 5% , . | ae 
A\Trucks. .| 4-38¢x534 |Ver.. .|I-h 4 |Det. 3] 1 % Tron. .|Pump. "\Gear.. 
CiCars....|12-274x5 | V.....|I-head 3 |Det...|/Iron..]...... 3 % ye os ..|Al....|Pump -|Gear.. 
T,Tr....| 4-334x5 | Ver... .|L-head 4 |Int...|Iron..]...... 3 1% % ie ..|Al....|Pump Gear.. 
U|T,Tr....] 4-4 x5 |Ver...|L-head < Ant... jifon..)...... 3 1% LvA ic.. .-|Al..../Pump. Gear.. 
T,Tr....| 4-4 x6  |Ver...|L-head..| 4 |Det...|Iron..|...... 3 1% ic. .-{Al....]Pump Gear.. 
T,Tr....| 4-44%4x6 |Ver...|L-head..| 4 |Det.../Iron..]...... 3 1% ic.. ..|Al....]Pump Gear.. 
T,Tr....| 4-444x6 |Ver...|L-head..| 4 |Det...|Iron..|...... 3 1% ic. . ..|Al....|Pump Gear.. 
U|T,Tr....| 4-434x6 |Ver...|L-head..| 2 |Det...|Iron..|...... 3 | 1% ic. . ..{Al....|Pump Gear.. 
T,Tr....| 4-5 x6  |Ver...|L-head..} 2 |Det...jIron..j...... 3 1% y ic.. ..|Al....|Pump " Gear.. 
T,Tr....| 4-584x7-|Ver.../T-head..| 2 |Int...|Iron..|...... 4 1% | 5% |10% | 2%2| 3% |Chenic..}........ 1....|Al....|Pump.|Hol-crk...|..... Gear.. 
es: Pi Trucks. .! 6-534x7_ -|Ver...'T-head..' 2 'Int...'Iron..'...... 4 1%! 5% 0K) 2 % 'Ch-nic..'........ Bron..!Al....!Pump.!Hol-crk...|..... Gear. . 
A-Steel—Alloy Steel C-Steel—Carbon Steel Ch-Stl—Chrome Steel Det—Detachable Hor—Horizontal 
A—Alloy Cent—Centrifugal C-Iron—Cast Iron Ecc—Xccentric Hol Crk—Hollow Crankshaft 
Al—Aluminum Cam—Camshaft Cir Spl—Circulating Splash F F—Force Feed H-Gear—Hellical Gear 
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N-Steel—Nickel Steel 


Pist—Piston 


S-Steel—Semi-Steel 


Ther—Thermo-syphon 


Specifications AUTOMOTIVE INDUSTRIES 887 
THE AUTOMOBILE 
fications for 1922 
. LJ 
3 : LENGTH OF a 
PTE] [a], |i /queee ) 7/3 
Ze] 7 ar § = | 9 P £15 MAKE AND 
s F 3 e =| 8 alializ |é| MODEL 
28 R = = mw] H Z 2/s/Ble 
r a|z a i ele Silsigig.]. iS 
fiz |, 213 Gag} a (ES) Zl slelzlsls - 
i lie 2/2/4 a| 4 s/:/ fF /E12/2/ela8/2] # 
He pel Ele] SS] a Sle] SE/EEIEH3| 2 
S$ [88)8/} § | 3/8 Pa we rs} a sie 3 Fi6s6/6/6/au/ 8 = 
Cotl..../1234/ 8  |C-stl....) 3 | 2%| 2.97] 336 | 436 [In-Crk. H-gear..! 1200 |Yes.. .|Cent..|950-1000| 1100 2314] 39 | 50%%|Yes...|Yes.../S.A.E-2.. .|Beaver...... eis JA 
a + tl....) 8 244] 2.20) 23a 23% [In erk.../Sil-ch...] 2400 i 7 pra Sn 700 | 2584 534|No. ..|/Yes.. .|S.A.B-3... 
tl... oe 8 244] 2.37] 3% 334 |Incrk...|H-gear..| 1200 | Yes - -|Cent. .|950-1000} 1100 | 9314 50'¢| Yes... ya. -8-AE2. .. 
Be | 3 | 236] 3.19] 3% | 43 |Incrk..:|H-gear..| 1100 eel ae | 2884 47% No... Yea. AE... 
3 246] 3.19] 3% 434 |In-crk...|/H-gear..) 1100 2 ae a See 2834 47% No. ../Yes...|S.A.E-1... 
3 | 2%) 1.95) 246 | 8 Hnerk.. |H-gear. -11400-1600INo. 007777]... | 000 25% 33%%|No - Yes. |S-A.ES. 
3 | 24% He 34 4% |Incrk.. .|H-gear. 1200 25% ataINo. i ve: tee 
3 on 2.25] 3 ‘ 37%|No...|Yes...|S.A.E.3... 
3 | 2 | 2.00) 23¢ 3614|No.../Yes.. .|S.A.E-3.. 
3 244] 2.25] 3% 4736] Yes...|No....].......... 
3 | 2%] 2.25] 3% 16) Yes...|Yes.. .|S.A.E-2... 
3] 24] 2.50] 414 55%) Yes...|Yes...|S.A.E-1... 
4 | 2%) 2.95) 17 4034|No. ..|Yes..,|S.A.E-3.. 
3 | 2141 2'21 gee 40 |No...|Yes.. ‘|S A-E-2. 
"3 | 24 2/011 3 4234|No. . .|Yes.. .|S.AE-2.. 
3 34 2/01] 3 38 |No.../Yes...|Own...... 
3 | 2%! 2.21] 3 36 |No.../Yes...|S.A.E-2.. 
3 | 1%] 2.21] 26 ‘ 34'431No. ..|Yes.. .|S.A.E-3. . 
3 | 2841 2.45] 4 . 4554|No. . .|Yes...|S.A.E-1 
3 | 3 | 2.05] 9% In erk.. 4234|No. ..|Yes...|S.A.E-3 
3 | 2%) 2.50] 996 ‘ 41%) Yes...|Yes...|Opt....... 
3 | 1% 1.84] 12 _ 38%|No...|Yes...|S.A.E-4. 
Hel 2°95] xo ; 3414INo. ..|Yes.. .|S.A.E-3 
3 | 1%] 2.25) 2% . *4|No. -|¥es.. SAS. 
3 134] 1.55) 2% 4 In erk.. .|S-gear...| 1600 |No..||...._. . SA ER. 
3 | & | 20) 236 | 3 finerk.::|Siteh.-'} 2900 ope.) -2227:]°° 1 IAB 
* s+} 3 | 2 | 206) 23% | 3 HInerk.. |S-gear., WSR 
a peool § 2 | 2.00) 1% 35% |In erk,. .|H-gear. . teens 
s coool 5 2 | 2.00) 1% 354 [In erk.. .|H-gear, . 17 te = 
ae pool 8B 2 | 2.00) 1% 43% {In crk,. .|H-gear, . foe 5 eres i iacewe ae 
i coool 5 2 | 2.00) 1% 43% [In erk.. .|H-gear.. ane’ ee se peeeedsannd _ 
we veoo] 5 | 236) 2.37) 21% | 4’* In ork. |Hegear’ S-4-E-.. Hercules Pheiniaubeiges ru 
sees Re 5 2% 2.37 Hs 4 Tn erk.. H-gear.. Toad -Hereales. = ones eee. s 
bees tee ‘ n crk,. .|H-gear, . ° Bind. . bell-Spillman jeceee 
acd soo] 2 | 2 12.00) 4 4 {In erk.. .|H-gear. . eis S.. Herschell-Spillman. . 7000 
boss in i% eH Hs] ; =. alg ‘|S-A-E-3... 3. 
sees ee a 3 n erk,. “gear. . No... cscs bee a o- 
ae sees] 3 | 241 290] 3 3 |Inerk.. .|H-gear” -. »|Cent..| "1750 37%4|No. rae -Ba eS. le 
me Sr) a | aoa a. | 3 con on T oe me enl Ge 43%4|No. ._|Yes.. |SAE2.. 
tte eee 4} 2. n crk,. .|H-gear, , es.. .|Cent.. soo] BOS... ALErs. . 
= see] 3 | 244] 2°33] 33g 3 In erk.. .|H-geer..| 1500 |Y¥es..|Cent..| 1550 4374|No. . . |Yes.. .|S.A.E-2. . 
eee weve] 8 214] 2.33) 3% 334 |Incrk...|H-gear..| 1650 |Ves__ ¥ . 
BOG! (ahs mecl & bee... 1.75] 284 2% |Incrk...|H-gear..| 29200 | A ER lk. eee] Ai SRG) ee eaaesae 
ves ae ee ot le 3% [In erk.../H-gear..| 1800 |No...|......) 0.0777" 
wi veeel 3 | 184] 2.00]....... 374 [Inerk...|H-gear..! 2800 |Yes...|Cent.:|""""""""] 445] 97" 2956] 34%|Yes...|Yee,. |Opt.... 
a bees 8 14] 1.25]....... 344 |Inerk.../S-gear...) 2000 |No...|.....1....-27"] 930)... |..--ccfeeeee 
sis bacok @ 3 | 3.00] 23% 3% |Incrk...|H-gear..| 1500 No... 
bead a 234| 2.50] 2% 35% {In erk.. .|H-gear, 1600-1790|No. 
aa wooed 2 24] 2.50]....... 35% {In erk.. .|H-gear, ./1 No. 
ae eooel 2 244| 2.25)....... 2% {In erk.. .|H-gear, .|2200-2699|No. 
wiass wcool § 2 | 2.18) 29% 2% |Inork...|H-gear..| 1500 |Yes..|Cent.:| 1500 | 600| 4a¢| 3456) 4474(No...|Yes.. |... 
tee ses{ 3 | 206) 2.18] 2% | 348 [Inerk...|B-gear.| 1600 Yes...jCent..] 1200 | 709] 2434] 3534/ 5134|No...|Yes...|... 222222: 
Cot... /12 foes: C-otl....J03 | 286] 2/30] 336 | 338 [Inerk.” H-gear..| 1500 |Yes..:|Cent..| 1000 | 850] oga¢| 35%| 25%4|No...|Yee |... 77” 
Cotl....) O36].....[C-atl....] 3 | O12! 2'o4l 3 37) [in erk...|H-gear..| 2700 |No...|....2:]........| 710] 2686| 30%) 56%4|No.--|No. 7]. 72227" 
C-stl..../11 | 3 |C-stl...-lmg3 1%] 2.00] 3 334 |Inerk.../H-gear..| 2400 |No...|......|.0°°°°"° 
Cotl....J11 | WeiC-wtl... 13 | 1241 1g0l 9 3 [In erk.. .|H-gear.. Yes. 
C-stl....]18 | 26 |C-stl... 2] 2 3 | 3.00]....... 5 In erk.. . * Yes.. 
Catl..../44 |.... [Cet] 2 | aagl 2'g7]. 007 23% |Inerk...|S-gear...| 750 lYea., 
C-atl....J12 | 545¢/C-stl... |} 9 256) 2.98]... 45% |Incrk...|Sil-ch...| 2500 No... 
C-stl....110 C-stl....] 3 214] 2.25] 2% 3% [Incrk...|H-gear..| 2550 |No. 
Catl....] 934] 46 |C-tl....} 3 | 2“! 2\001 987 3% |Incrk,..|H-gear..| 2400 |No.’ 
Ctl... .]13%4)..... A-stl....] 3 | 234! 2.871 33% | 434 |Inerk..||Hepear., 1400 |Yes.. 
Catl....]13%4)..... A-stl....] 3 | 284] 2.87] 316 | 434 |Incrk. |H-gear’. 1400 |Yes.. ee 
Cath... ./13%41¢ 5 22: A-stl....) 3 | 284] 2.871 334 | 434 |In ork. ||Hogear.. 1400 |Yes.. nee 
Cost... 134g). 2 22: A-stl....] 3 | 284! 2.87] 336 | 434 |Inerk. |H-gear’” 1400 |Yes.. . 
C-otl....|1236}..... A-stl....} 3 2%4| 2.50] 34% | 4 In erk,..|H-gear..} 1500 |Yes._ ety REE PC EE 
C-stl....]12¥6}.....JA-stl...} 3 244| 2.50} 314 4 Tn crk...jH-gear..} 1500 |Yes._ ms “ 
Cost... .]1236].....JA-stl....] 3 | 2961 2'50| gz | 4 in erk...|H-gear..| 1500 |Yes.. ae Pn Pee 
C-stl....|1234].....JA-stl...-| 3 214] 2.50} 314 4 In erk,..|H-gear..| 1500 |Yes.. a 7 
Cath... ./12%6/7 2 22° A-stl....) 3 | 2%] 2:50! 31% | 4 |Inerk. |H-gear’. 1500 |Yes.. ++ /Ves...|-00-..-... 
C-stl....]1234].....JA-stl... | 3 244] 2.50] 3% 4 In erk...|H-gear..| 1500 |Yes. Waa. . 
Ctl... ./1034]..... Avstl....] 4 | 2141 2.25] 1% | a |... cf! aS a lepebene: Gieer Sigls GRY pen ree] Ves.. Joes een ee 
Cotl....10 | 27 [Cetl..31 3 | 2°“) 2"00)..* | 8 In ork.../H-gear..| 2450 |No...|......|.0000°°° he he 
C-stl... .}10 C-stl....] 3 2 | 2.00) 2% 3% |Incrk...|/H-gear..} 2400 RY Se! eae: =e ‘ 
C-stl.. ./10 --|C-stl....1 3 2 | 5.80) 13% 3% |Incrk...|H-gear..|- 2400 |Yes...|......|)27.77° t 4g 
C-stl... 110 -|C-stl....) 2 S [eaaucbssdte. see: In erk. “gear../ 2200 |Opt... | epee +++) TEs.. 
C-etl..../10 |..... C-stl....] 3 2 | 2.00} 13 3% [In erk...|H-gear..| 2100 |Yes...|Cent..|... °°" =. < 
Coatl... 2/10 6222: C-tl....) 3 | 2 | 5.80) 18% | 337 |Inerk..‘|Hogear..| 2000 Yes.. .{Cent..|. °°" " bs ne 
Cetl....]12 i205: Ctl...) 3 | 2961 7.70) 28% | 4° |Inerk...|Hegear..| 1150 Yes... .|Cent. . b “. 
Cotl....]14 | 15% /C-stl...-] 3 | 3°] 900] 4 534 |Incrk...|H-gear..} 930 |Yes.. ‘|Cent.. 29 os  ~aay bhoRebe 
C-stl....|203g] 32 [C-stl...°] 5 | 3141 3/50 3% | 6% |Inerk.../H-gear..| 600 |Yes...Cent..| 535 | 4030 40%] 96 ae oes ae 
A-stl..../1314]  884/A-stl. 3 | 2%] 7.37] 4 4, [Inerk...|H-gear..| 1400 |Yes.:|Cent.:| 1000 | 980] 30%¢ bs Yeo lyon ISA'E1' 2 
Avstl....|1334] 79¢]A-stl BBetces 7.37) 34 | 336 |Inerk...|H-gear.-| 1500 |Yee..‘|Cent..| 1000 910] 30% = ya: im- Bas 2 
A-stl..../1214] 714/A-stl 3 7.37 34 | 3% |Inerk.../H-gear..| 1500 Yes.../Cent..| 1000 840] 3034 sone by =... ees 
A-stl....]12%6| 714/A-stl | hee 7.37/ 3% | 314 |Inerk..:|H-gear..} 1500 |Yes..‘\Cent., 1000 825) 3034 3824 Nee Wa Anas 
A-stl..../1054}  554/C-stl S beac. 00} 2% 2% |Incrk...|H-gear..| 1800 |Yes, Cent, 1000 615} 20% 31% a Ne. . ’ 
A-stl..../11 4}¢)A-stl 3 2 | 2.37] 2% 4 In erk...|H-gear..| 1800 |Yes.. |Cent. 1400 700} 248% 395 =, Yoo. ISABS. 2 
A-stl..../11 | 43¢/A-stl 3 | 2 | 2:37) 236 | 4 = |Inork..:|H-gear.| 1400 |Yee” ICent 1400 700] 2534 bi; een BAEs: 
A-stl..../11 | 4%¢/A-stl 3 | 2 | 2-37) 24 | 4 Hnerk..:|H-gear.'] 1400 |No.ss| de 700} 2534 A, wig 72K BABS. 
A-stl..../11 4)6)A-stl cess] 2 | 2.87] 216 4 In erk...|H-gear..| 2000 |No...]..... })00°277° 581} 26 31% _* _ SA ES. 
Astl....]11 | 4'¢/A-ctl 3 | 2 | 2:37] 216 | 4 nerk,../H-gear..! 2000 |No..2]1..2.2}0°777°°°}. °° =.) 3 spe Os Sveti 
A-stl..../11 | 4}¢/A-stl 3 | 2 | 2-37) 234 | 4 = |Imerk.. |H-gear.:| 2000 [No.2 ].2 222 26 aie 0... Lome ore te 
icgsedtl 10 |.---.J........1 3 | 2 | 2°37] 997 | 4 nerk.../H-gear..| 2300 |No.. 2]... 2. 2/07°"""{]}'""750} 96 S Re ee rs tm 
C-etl..../1034] 456] A-stl. 3 | 134) 1.75} 2% | 4  |Inerk...|H-gear| 1600 Baad, 1000 450} 21 | 3! age Livi twe 
C-stl....]1034] 456) A-stl, 3 | 1%) 1.75) 234 | 4 IInerk...|H-gear.| 1600 Opt...]...... 1000 460} 21 aa sg a eens. 
Cost... .]12°° | 584/A-stl. 4 | 2 | 2.00) 2% | 334 |Inerk...|H-gear..| 1600 UR dicnans 1000 650] 21% 30g] 445elyer leet ane 
C-stl..../12 | 53¢/A-stl. 4 | 2 | 2.00] 21 3% |Incrk.../H-gear..} 1600 |Opt...|'//."’ 1000 660} 21% 8 Yes... .|Yes...|S.A.E3. 
C-stl....]12 | 58¢/A-stl. 4 | 2, | 2.00; 2% | 336 |Imerk..:|H-gear.-| 1600 |Opt.'| 17” 1000 680} 21% stat ope aby ars om 
C-stl....]1236] 7361 A-stl. 3 | 244) 6.98) 33 | 4° |Imerk.::|H-gear.-| 1600 |Opt’, 1000 790| 24 HT, fo He eee 
C-stl....]12161 736) A-tl. 3 | 2%) 6.98] 3% | 4. |Inerk..|H-gear.. * 1000 800} 24 a La | a tee ta 
Cotl....]14 | 984) A-stl. 3 | 23] 2.37] 4 6 {In erk.. .|H-gear.. Op 800 | 1040] 23% g @8.../NO...). 2.2.04: 
O-stl....114 | 93,!A-stl 4 | 2%! 2.62! 3% | 584 IInerk...'H-gear. 800 | 1275' 23%! 37% 7A). Oe) epee 
Int—Integral P-Steel—Pressed Steel Sil-Ch—Silent Chain Spec-A—Special Alloy Ver— 
In Crk— In Crankcase P, T—Pump, Thermosiphon S-Gear—Spur Gear Tang—Tungsten \-Head—Valveta-Heaa 
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Tendencies in British Passen- 
ger Car Design 
(Continued from page 343) 


Oil Pump Type 
NO uss Wcais os dae cnn be nnn ss COUR OREO 
PINE ok on oc cb nent voor ceuc ke eres 
Eccentrie vane . 3 percent 
Figwheel ....scsccsccscesves L percent 
i ere .eooe» Lpercent 


eoeeeereeeees 


Oil Pump Position 


Ben UD on on ks cose cccnnnn cv ct ee eae 
End of camshaft.............21 per cent 


Side of camshaft... ........ . 6 percent 
Carbureter Make 
Banith 2. occcccccccccvssees OO Or COME 
DE. 6 snoss0ecn0s se 4p000n 6s 
Rental on xnknc sececccccsccn sie eae 
Smith, 6 jet.....ccsccccsee Spercent 
CE Scconnseccevcenssseeuns RES 
NE vudedseneesddeercnces 
a Et vcncwnkbwenads ewe e ek Ae 
Se OP. ccacsctcccensseeas SO 
BOGE osc ciccascecccsscses EQOPORS 
Fuel Feed 
Grerity onc ccc ccs vccsceccss see ee Om 


VACUUM oonccc ccc cccescccccsen @er cent 
Pressure .... 8 percent 


Ignition 
PABONECED 642k 5 akssn ew ose 
Magneto and battery.... et 92 per cent 
BRULCTY | 00:6 65s 490.610 6090 000s CPOE RENE 
Generator Drive 
Belt ......sseccsccecsecees 63 per cent 
oo ee 


Electric Starter 


PE ites camanek eee awes ....84 per cent 
MR sitio alinaighisinind.w.kaite a eeae ee . 8 percent 
Extra ... seiSes 00500000060 DEL CERD 


Mechanical ‘(seat lever)...... 3 per cent 


Electric Equipment, Voltage 


rere wibby ows eb sso es Se Wer Cene 
O Gckackosss MTS Pe eT ee ..27 per cent 
BS Anwicticancs KKNcawwisaeeswss SIDEr Cent 


No. of Units 
ieee 60s ese Sper Cent 


Be cre sakotasoxeveters hens ee ts pelea . 7 percent 
Crankshaft Bearings, Number 
DS Dacek< ess wkoule scsi as.56 ae a een 
-_— ee Wo's00 0500s 5 0 elses PREORDO 
Decent ans soseeee 10.5 per cent 
Be rates cae cote wiisletss ..e+. 7.5 per cent 
M? a cane sees pees ek oc seu . 7 percent 
Disease on 66s Ooms sees s ADELRERL 
Type 
Pisin ..... rye ooeeee 9a percent 
Te ere eS 
Roller and plain...... seeeee 2per cent 
ee Sere . 1 per cent 
PE ocexkeseeeeesoncee nso. ee 
Ball and plain .............. l percent 
Camshaft Bearings, Number 
BD s.6 See ele hte Meas ae . 44 per cent 
4a b0 Sele Reb), 4166 sind oo oe NCS 
Behe ee sms Scie es Seen eh sais . .22 per cent 
D ps¥accedevannseveecensescs 
BD Mais hs sap stsh www ss Wsinsse ess BIDE ORE 
Type 
BD nce ccccsnvcccces cca aeme 
White metal ................02 percent 
GE POR esi decsravivsessse. WOE 


SE: 0:0 hed ngs oa wine kee 
(Continued on page 389) 
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3 GEAR SPRING 
a RATIOS CENTERS ts 
4 3 
= el 
3 “ 3 
5 = wm | 8 
MAKE AND MODEL if é 3\/2| 3 
S = le 2 6 3\3| % 
“ ~ a. 4 LY xm) x 2 
. ry ”a 3 < S h ro o 
3 | G2) 2/3 e Zi% 2 13isi8 
- - h i~] 
B/oe/4/3] |4/3]a/e)eli] & ladle 
Be | o8 | a |S si/2|3 elnwis¢ 2 |e] Pl ¢ 
os = q\< & = 3 iS = = = 8 £ Lg 
63 | ge|s eslelmliaslo|a =ié Ee elale 
ee B\Trucks..| 3500 | 520 |No..|34 FI.|S-B..| 6.28 | 5.50 | 2 3934 | 38 |Sprgs... .|No..| Yes.|B.. 
cs onx omni C|True 2700 | 520 |No..|14 FI.|S-B..| 5.66 | 5.10 | 2 40 | 38 |Sprgs.. .|Yes.|No..|B.. 
eet AH|Trucks 3000 | 455 |No../F. Fl.|In-g..| 5.53 |...... 144 | 3944 | 39‘ |Sprgs....|No../Yes.|B..... 
GOAMK....<.000se008 AW|Trucks. .} 3600 | 455 |No..|F. Fl.|In-g..| 6.75 | 6.008) 14% | 40 | 3934 |Sprgs....|No../Yes./B..... 
I < cabswielll 1D|Trucks..| 4200 | 540 |No..|F. Fl.|In-g..| 7.00 | 7.60 | 1% | 39 | 38 — |Sprgs....|No..|Yes.|B..... 
ea 2D/Truc 6500 | 830 |No../F. Fl.|In-g..} 8.00 |...... 1% | 39 3814 |Sprgs....|No..; Yes.|B..... 
Se 3D) Trucks 11000 |1410 |No..|F.FIL.J..... 10.00 | 9.00 | 1% 4214 | 40 Sprgs....|No..| Yes.|B 
eee 3H|Trucks. .} 11000 |1410 |No..|F. Fl.|In-g..|10.12 |...... 154 | 4334 |...... Sprgs... . | Yes.| Yes. 
eee 5D/|Trucks. .| 18000 |1660 |No..|F. Fl.|In-g..}12.50 |10.00 | 114 | 4234 | 40‘ |Sprgs....|No..|Yes.|B..... 
Columbia. ..... 10090|Cars....| 2400 | 360 |No..|34 FI.|S-B..| 4.65 | 4.25 | 144 | 41 | 37 — |Sprgs..../No..| Yes. 
Columbia... .. . Cars 3600 | 615 |No..134 FI.|S-B..| 4.40.]...... Ive | 41 | 37 — |Sprgs.*..|No..|Yes.|B 
Columbia... ... 51000)|Trucks..}| 3600 | 400 |No..|34 FI.|S-B..|......]...... lye | 41 | 37 |Sprgs..../No..|Yes.|S..... 
re 2FA10)Cars....| 17000 |1500 |Yes.|34 FI.|S-B..] 4.90 | 4.00 | 1% | 40 | 34  [Sprgs.**.|No..|Yes.|B.. 
Iron Mountain. .. .B1|Trucks..| 3500 | 378 |No..|}4 FI.|W...| 6.20 | 7.75 |......]......]...00. Spras... .|Yes.|Yes.|B.. 
Iron Mountain. .. .B10)Trucks. .| 4400 | 462 |No..|}¢ Fl.|W...] 7.75 | 5.20 | 1.75 | 3934 | 3834 |Sprgs....|No..|....|B.. 
Iron Mountain. .. .B15/Trucks. .| 5800 | 573 |No..|34 Fl.|W 7.75 | 8.75 | 2 3944 | 38 |Sprgs....|No..|....|B.. 
Medway.......... 30/Trucks..} 5600 | 550 |No..|F. Fl.|In-g..} 6.80 | 5.90 |...... 39 | 42 |Sprgs....|No..]....|B, S-L. 
National........... AlCars....| 2800 | 225 |No..|34 FI.|W...] 4.75 | 4.25 | 184 | 4334 | 36 |Sprgs... .|Yes.|Yes.|B.. 
National. ........ 100) Trucks. 3500 | 250 |No..|}4 Fl.|W 6.20 | 7.75 | 2% | 40 34 |Sprgs... .| Yes.| Yes.|B.. 
Parker.......... 2000|Trucks. .|....... 365 |No..|34 FI.|B....] 5.77 | 5.20 | 134 | 40 37 —-|Sprgs... .|No..|Yes.|B.. . 
Parker............ 21)Trucks..| 4000 | 365 |No..|34 Fl.|In-g..! 7.25 | 6.05 |...... 39 37 —-|Sprgs... .|No..| Yes. /S-L 
Parker............ 30/Trucks..} 5000 | 408 |No..|..-.. In-g..| 7.25 | 6.05 |...... 39 | 37 |Sprgs....|No..|Yes.|S-L. 
See. 50|Trucks..}| 7500 | 568 |No..|..... In-g..} 8.25 | 7.35 |...... 40 38 |Sprgs... .|No..] Yes.|S-L. 
DIE s 5-5 v-0 600'000e 70)Trucks. .| 11000 | 662 |No..|....- In-g../10.50 | 9.20 |...... 42 40 Sprgs. No..| Yes.|S-L. 
Ser 100/Trucks. .| 15000 | 790 |No..|..--- In-g../11.80 |10.30 |...... 42 40 |Sprgs... .|No..| Yes.|S-L. 
BE css ocoar 3595!Cars....| 1200 | 100 |Yes.|F. FI.|S-B..| 4.75 | 4.75 |...... 41 35 |Opt.. ...]No..|Yes./B... 
EE 3600/Cars....| 2000 | 130 |Yes.|}¢ FI.|S-B..] 4.50 | 4.75 | 136 | 41 35 |Opt.. No..|Yes./B... 
rr 3700|Cars....| 2000 | 130 |No..|}¢ FI.|S-B..| 4.50 | 4.25 | 134 | 41 38 = |Sprgs.*. |No..|Yes./B... 
Russell........ 30001/Trucks..| 4500 | 416 |No..|....- In-g..| 7.00 | 6.15 | 1% ]......]...... Sprgs....|No..]Yes.|B..... 
Russell........ 45001)Trucks..| 6500 | 540 |No..|.---- In-g..| 7.45 | 6.33 | 14% |......]...... Sprgs....|No..|Yes.|B..... 
Russell........ 60001 |Trucks..| 8100 | 750 |No..|....- In-g..| 8.85 | 7.40 | 144 |......]...... Spres....|No..|Yes.|B..... 
Salisbury.......... AlCars....| 2100 |.....]Yes.|34 FI.|S-B..| 4.70 | 3.50 | 114 | 4134 | 3614 ISprgs.*..|No..|Yes./B..... 
Salisbury.......... Bic. & T...| 2700 |. |... .|Yes./34 FI.|S-B..} 4.50 | 4.00 | 13g | 4114 | 3614 ans No..|Yes.|B..... 
Sheldon........ W500! Trucks. .| 1800 |... ..|No..|}¢ FI.|W...] 5.50 |14.67 | 1% | 35 | 42  |Sprgs....|No..|Yes.|B..... 
Sheldon....... W1001) Trucks. .| 2670 |° "| °.|No..|36 FI.|W...| 5.20 | 5.75 | 148 | 39 3934 |Sprgs....|No..|Yes.|B..... 
Sheldon -- W1501) Trucks. .| 3650 || ||| .|No..|44 Fl.|W...| 7.50 | 9.67 | 24 | 35 39 |Sprgs... .|No..|Yes.|B... 
Sheldon. -W103) Trucks. .| 5500 .. -|No..|24 FLJW...| 7.75 | 5.50 | 23 | 32 39 = |Sprgs....|No..|Yes.|B... 
Sheldon --W21) Trucks. .| 6250 |": ..|No..|}4 FL.|W...| 7.75 | 4.50 | 284 | 32 | 39  |Sprgs....|No..|Yes.|B.. . 
Sheldon......... W3liTrucks..| 9560 |". "’|No..|.....|.-.-- 8.75 |11.75 | 33 | 36 | 44  |Sprgs....|No..|Yes.|B.. . 
Sheldon W32| Trucks. .| 12500 |. |. .|No..|}4 Fl.|W...| 8.75 |11.75 | 33 | 36 | 44  |Sprgs....|No..|Yes.|B.. . 
Sheldon.......... 5 cks..| 15000 |... ..|No..|34 Fl.|W...] 8.75 |13.00 | 334 | 43 46 = |Sprgs... .|No..|Yes.|B... 
Stan-Par........ 2050|Cars....| 2000 |... ..|No..|34 FI.|B....| 4.50 |...... 1.37 | 42 | 38 = |Sprgs....|No..| Yes.|B... 
Stan-Par........ 2550/Cars 2800 |. ... .|No..|3@ FI.|B....| 4.50 |...... 1.56 | 42 | 38 |Sprgs....|No..|Yes.|B.. . 
Stan-Par...... 3070R|C, & T...| 3850 ||... .|No..|4 FLIB....| 4.00 |...... 1.77 | 41 | 38 |Sprgs.*..|No..|Yes./B...... 
Thomson. ... .A.W.M.!Trucks..| 4000 | 102 |Yes.|F. Fl.|W...] 6.75 | 7.75 | 1.62 | 40 | 38 — |Spres....|No..|Yes.|B.. . 
Thomson... ..D.W.M.|Trucks. .| 12000 | 200 |Yes.|F. Fl.|W...|10.33 |12.00 | 2.19 | 43 | 39.5 ieee .|No..|Yes.|B... 
Thomson... .. B.W.M. | Trucks 8500 | 165 |Yes.|F. Fl.|W...] 8.25 | 7.75 | 1.87 | 3934 | 3834 |Sprgs....|No..|Yes.|B... 
Timken. ........ 6250) Trucks 4000 |.....|No../24 FLJW...) 6.25 |...... 2 394 | 3934 |Sprgs....!No..|Yes.|B... 
Timken. ........ 6352) Trucks 4750 |.....|No..|34 FL|W...| 7.20 | 6.20 | 2% | 3914 | 37 |Sprgs....|No..|Yes.|B... 
Timken. ........ 6460) Trucks. .| 6250 |... .|No..|34 Fl.|W...| 7.10 | 7.75 | 25g | 3834 | 3914 |Spres....|No..|Yes.|B..... 
Timken......... 6560| Trucks 8750 |.....|No..|F. Fl.|W...| 7.75 | 8.50 | 154 | 3934 | 37 |Sprgs....|Yes.|Yes./B.... 
Timken......... Trucks. .| 12500 |.....|No..|F. Fl.|W...|10.33 | 8.75 | 2 45 42% |Sprgs....|Yes.|Yes./B.... 
Timken 6760! Trucks. .| 16750 |.....|No..|F. Fl.|W...]11.66 |10.25 | 25% | 4634 | 4274 |Spres... .|Yes.|Yes.|B..... 
Timken. ........ Ware) <b siccsl ck No..|}4 FI.|S-B..| 5.10 | 5.50 |...... 0 37 pt.....|No../Yes./B..... 
Timken. ........ SM2iCars....|.......]..0.. No..| FL.IS-B..| 4.66 | 4.40 |... ..: 40% | 37 |Opt.. ...|No..|Yes.|B..... 
Timken......... 9302/Cars....|.......|..... No..|}4 FL.|S-B..| 4.44 | 4.90 |...... 41 37 __‘|Sprgs....|No../ Yes./B..... 
Timken. ........ 5762/Cars....|.......|..... No..|F. FI.|S-B..} 4.54 | 4.98 |...... 3914 | 39% |T.-Arm..|No..|No..|B..... 
Torbensen....... 750!Trucks. .|' 2700 | 405 |No..|F. Fl./In-g..| 6.33 | 5.33 | 1.57 | 40% | 3744 |Sprgs....|No..|Yes.|B..... 
Torbensen. ..... 1000/Trucks. .| 4200 | 560 |No..|F. Fl.|In-g..] 6.33 | 7.00 | 1.77 | 3914 | 3734 |Spres....|No..|Yes.|B.... 
Torbensen........ El)Trucks. .| 11000 |1330 |No..|F. Fl.|In-g..110.20 | 9.00 | 34 | 44 39 = |Sprgs... .|No../ Yes.|S-L. . 
Torbensen. ........ C) Trucks. .| 7000 | 785 |No..|F. Fl.|In-g..| 8.20 | 9.00 | 2.16 | 39 | 3734 |Sprgs....|No..|Yes.|B.... 
U.S... 06.0005 AA|Cars 2400 | 130 |No..|34 FI.|S-B..| 4.33 | 4.00 | 154 | 30 | 41 |Opt.....|Yes.|Yes.|B,S-L.” 
| errr BB|Cars 2600 | 130 |Yes.|}4 FI.|S-B..| 4.60 | 4.00 | 154 | 30 |...... Opt.. ...|Yes.| Yes.|B, S-L. 
Vulcan........... 3R| Trucks. .| 6000 | 550 |No..|F.FI.|W...| 7.75 | 7.00 | 114 | 4014 | 37 |Spres....|Yes.|Yes.|B. 
OARS 6.0. 5.8:0:0.000% 4R| Trucks 9500 | 850 |No..|F.F1.|W...| 7.75 | 8.50 | 134 | 4014 | 37 |Sprgs....|Yes.|Yes.|B.. 
Walker........... 2A/Trucks..| 7700 | 800 |No..|F. Fl.|In-g..] 8.71 |...... 1 39 | 3814 |Sprgs....|No..|Yes.|B.. 
alker.......... 25A|Trucks. .| 10150 |1100 |No..|F. Fl.|In-g..} 8.49 |...... 1% | 4014 | 3534 |Spregs....|No..|Yes.|B.. 
Walker........... SA| Trucks. .| 19350 |1500 |No..|F. Fl.|In-g..}10.41 |...... 1% | 4544 | 3934 |Sprgs....|No..| Yes.|B... 
Walker........... T7A| Trucks. .| 26250 |1650 |No..|F. Fl.|In-g..]11.68 |...... 134 | 4434 | 434 |Sprgs....|No..|Yes./B..... 
Wisconsin. ..... 800G| Trucks. .| 4000 ...|No..}34 FL|W...] 7.75 | 6.20 | 236 | 40 38 |Sprgs....|No..|/ Yes./B..... 
Wisconsin. ..... 800H|Trucks..| 5500 |.....|No..|36 Fl.|W...| 8.25 | 7.25 | 254 | 40 38 = |Sprgs....|No..| Yes./B..... 
Wisconsin -800J5| Trucks. .| 7300 |.....|No..|34 Fl.|W...| 8.66 | 7.75 | 25 | 40 38  |Sprgs....|No..| Yes./B... 
Wisconsin. ..... 900C|Trucks..| 8800 |.... .|No..|}4 Fl.|W...] 8.66 | 9.66 | 3 41 384 |Sprgs....|No..| Yes.|B... 
Wisconsin. ..... 900D) Trucks. .| 12000 |.....|....|34 Fl.|W.../10.00 | 9.00 | 334 | 40 39 |Sprgs....|No../Yes./B..... 
Wisconsin. ..... 900E| Trucks. .| 1200 |.....|No..|}4 FI.|W...110.00 | 9.00 | 33% 4446 | 42 |Sprgs....|No../ Yes.|B..... 
Wisconsin...... 1000B/ Trucks. .| 16000 |.....|No..|34 Fl.|W...|11.75 |...... 3% =| «46 4034 |Sprgs....|No..| Yes.|B..... 
Wisconsin....... 60A| Trucks 7300 |.....|No..|4 FI|D-R.}......]...... 25¢ | 40 88 |Sprgs....|No..|..../B..... 
Wisconsin. ...... 88C! Trucks 8800 |.....|No..]34 FI.JD-R.}......]...... 3 41 38% |Sprgs....|No..|Yes./B..... 
Wisconsin... ... 120K) Trucks. .| 12000 |" *:-|No..|4 FL|D-R.}o3.22.)22201. 33% | 5054 |...... Arm..|Yes.|....|B..... 
Wisconsin...... 120B/Trucks. .| 12000 |.....|No..|34 Fl.|D-R.|......|...... 3% | 40 el SES eee 8: ae 
ABBREVIATIONS C-S—Carbon Steel In G—Internal Gear 
A Steel—Alloy Steel C-N—Chrome Nickel cal 
Bl—Ball C-Van—Chrome Vanadium S-E-—Malleabie Iron 
B—Bevel 


Br—Bronze 
Br & St—Bronze and Steel 


D R—Double Reduction 


E-S—HBElectrie Steel 
F F1l—Full Floating 


Man Br—Manganese Bronze 
M-S—Molybdenum Steel 
N-A—Nickel Alloy 
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Stock Axles for 1922 








SERVICE EMERGENCY 
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MAKE AND MODEL 


| Weight of Axle (Complete 
Without Wheels) 
Housing Material 
Shaft Material 
Gear Material 


| Wheel Tread 





Ext...| 16 Int 
a Se oe eee 
Ext...| 14 | ee ee 
Ext...| 16 214 |Int 
Ext. 16% |..... Int 





mst Se) becsan Int. 
Ext Tene lavees Int 
Ext 16% |..... Int 


Int 18 Int 
int 15 2% |Int 
Int 15 3 nt 
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N-S—Nickel Steel 
P-S—Pressed Steel 
R—Roller 

% F1l—Semi-Floating 
S B—Spiral Bevel 

S L—Self Locking 


S-C—Steel Casting 
S-P—Steel Pressing 


Spi 
S & A—Steel and Aluminum 
Taper R—tTaper Roller 


Fl—tThree Quarter Floating 
A 


Ww. 
*—With Torque Arm 
**_-On Torque Tube 


389 


Tendencies in British Passen- 
ger Car Design 
(Continued from page 388) 


0 a dewaaade 4 per cent 
Ball and bronze....... nde 1 per cent 
o. SF ere eee. lL percent 
Ball and plain..... wcccceses MOP CUMS 


Gearset Bearings 
Mainshaft, Type 


| Peer eer Terre errr 87 per cent 
SE santas onsetareseet 8 per cent 
DE GE BONN co oe vecewcces 3 per cent 
BE ED SUS ose cecctecens 1 per cent 
Pe avanaetneues bese eee 1 per cent 
Layshaft, Type 
BMD eeecdescccovasscenedses 80 per cent 
Rh be cOeinedieksundees 12 per cent 
BE veucareervcorwedweess 6 per cent 
PGP ANG TOUGE Sa cc cescsiccewe 1 per cent 
ee OE Pie's cc deccanees . 1 percent 
Pilot 
i, eee Rr eee ae 60 per cent 
BEETS te tk ebieilemdulnain eoeee dl per cent 
He ob seca ennmaind eceee 9 percent 
Wheel Bearings 
Front 
hdd Halwowe dhndKes .+e....63 per cent 
[ ere eT. Ss 
NE RINE WOME sd 666 ce ccnces 7 per cent 
Ball and plain........... ..-. 2 percent 
Rear 
BO sccccencsees evecccceees 76 per cent 
| eee COCO Se ee are ..-.-18 per cent 
Ball and roller.............. 4 percent 
ee ORE Deis cc ckcweeecis 2 per cent 


Differential Bearings 


MIN o diicicdiedaawadeadieenaae suns 
OC Soe ees 


Clutch 
Type 
Dry single plate ...........34 per cent 
Seer rrr rT es 


Inverted cone ..............23 per cent 
Multi-plate in oil............ 7 percent 
Dry multi-plate ............. 6 per cent 
Single plate in oil........... l percent 


Clutch Friction Material 


Pi aS fo) ee ane 76 per cent 
[ee ge | eee rr 10 per cent 
Metal to metal (plate clutches) 9 per cent 
Metal facing (cone clutches). 2 percent 


COn IRAE soc Sa cdas se coon’ 2 per cent 
WOO MPs cvvccstdevcens 1 per cent - 
Clutch Shaft Joints 

Front 
PD vc cadsnncdedicedex 44 per cent 
Steel disk ..... cegecnemedhs 17 per cent 
BRIBOGTIRMOOED 6 oc oc ics ccccees 39 per cent 
Rear 
PUN eS ceccdseudiadedes 42 per cent 
BED i dc ctrereeseass 12 per cent 
SGOr GIs 56 ceweveweveseds 12 per cent 
SOSF .ccce en eee 10 per cent. 
errr a ee 10 per cent 
BEOUONUD oc dic acecica’ 14 per cent 
Gearset Location 
DE iv wtcdcccsstdensesd 55 per cent 
Unit engine ....... ccccccesae DERGmG 
Unit propeller shaft ........9.5 percent 
SU ED 6 v.cene's cneenseeve .7.5 per cent 
Number of Speeds 
BD weeseceecescvces eugewe ....54 per cent 


Bria kecace dd giisdidedacn cee 
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THE AUTOMOBILE 


Fewer Firms in Isolated Electric 


Plant 


Field 


1922 specifications indicate a reduction in number of firms. Plants listed 
divide into two classes: those for domestic and those for industrial uses. 
Most generators direct connected to engine. Governors provided by every 
maker. Outputs vary from .3 to 25 K.W. Watercooling predominates. 


N comparing the 1922 table of isolated electric light- 
I ing plants with that of last year the first thing that 

attracts attention is the great reduction in the num- 
ber of makes represented. We are not prepared to say 
that all of the firms listed last year that do not appear 
in this year’s table have discontinued making these 
plants, although we made every effort to get informa- 
tion from all actively engaged in the business. 

The lighting plants listed really divide into two classes, 
viz., the small plants for domestic or farm use, and the 
larger plants for marine or industrial purposes. For 
the small plants the two standard voltages of 32 and 
110 seem to be used almost exclusively. There are, how- 
ever, a few plants which are offered in 65-volt models, 
and one plant can be had wound for 16 volts. This latter 
voltage is so low that it is probably furnished to meet 
very special conditions. Several of the larger plants 
can be had wound for 220 volts, a voltage commonly used 
in marine work. 

The great majority of the generators are direct con- 
nected to the engines, but in addition there are plants 
having either gear, chain or belt drive. It will be ob- 
served that the belt-driven sets usually comprise a low- 
speed engine. With one exception the engine speed of 
these sets is not over 500 r.p.m. These low-speed engines 
have the advantage of more nearly silent and vibration- 
less running, but this is offset by the much greater 
floor space required. In this respect the chain and gear- 
driven sets are intermediate between the direct-connected 
and belt-driven sets. A gear-driven set occupies hardly 
any more space than a direct-coupled one, and chain- 
driven sets also can be made fairly compact. 

Thirteen of the 57 plants listed are described as start- 
ing automatically. This in the case of sets in which the 
surplus output of the generator above that going into 
the line at the time is absorbed by a storage battery, 
means that the engine is started up automatically as 
soon as the charge in the battery drops below a certain 
predetermined point. In the case of so-called battery- 
less sets, it means that the engine is started up as soon 
as a light or other current-consuming device is turned 
on. Twenty of the 57 sets have the automatic stopping 
feature. 

Practically all the smaller sets, those of less than 
5 kw., have single-cylinder engines, the only exception 
being the Kohler, which is a batteryless plant. Most of 
the engines will run on either gasoline or kerosene. The 
engines of those sets in which some of the energy is 
stored in a storage battery operate at practically full 
load all the time, which makes it comparatively easy 
to run on kerosene. 

Every engine is fitted with a governor. The require- 
ment of reasonably constant voltage evidently makes the 


use of a governor necessary, though the electrical sets 
on automobiles operate without this device. Undoubt- 
edly the higher voltage lamps are more sensitive to fluc- 
tuations in the electrical pressure and closer regulation 
is required. In about one-third of the sets an electric 
governor is used, while the governors on the rest of the 
engines are of the regular centrifugal type. 

In view of the fact that every isolated electric plant 
has a storage battery connected with it, even those in 
which none of the current for the consuming devices 
passes through such a battery. it may seem strange that 
so many of the plants should use magneto ignition. The 
explanation undoubtedly is that battery systems are not 
made for the voltages of these batteries; if the ignition 
system were connected across a few of the cells of the 
battery only, the battery would become unbalanced, while 
charging a separate battery from the generator through 
a resistance is wasteful. Moreover, the cost of a battery 
system, together with a battery for same, is not far, 
if any, less than that of a magneto. 

Generator speeds for isolated lighting plants have 
been standardized by the S. A. E. at 1200 and 1800 r.p.m., 
and, while these speeds are adhered to in a good many 
cases, still there is no high degree of uniformity in 
speeds as yet. 

Outputs of the sets vary all the way from 0.3 to 25 kw. 
The great majority of the sets, however, have an output 
of from 1 to 1.5 kw. There are listed 10 sets of 1 kw., 
8 sets of 1.25 kw. and 10 sets of 1.5 kw. One maker 
failed to give the ratings of his sets, having evidently 
stopped rating them. Some of the most successful 
makers use air-cooled engines, but a far greater number 
employ water-cooling. The generators of the smallest 
sets have two poles, but all direct-connected generators 
of more than 1-kw. output have four poles, and some of 
the larger ones have six. As to field windings, about 
half of the sets have compound windings and the other 
half shunt windings. 

There seems to be no relation whatever between the 
storage-battery capacity furnished and the generator 
output, and a good many firms give options on batteries 
of widely differing capacities. An 80-ampere-hour bat- 
tery is the smallest size furnished with 1-kw. sets, and 
a 230-ampere-hour the largest. With a larger battery 
the engine does not have to be started and stopped so 
frequently, the maximum load capacity of the set is 
greater and the battery should last longer, but the first 
cost of the plant increases rapidly with the size of the 
battery. 

More than one-half of the sets are furnished with a 
power pulley on the engine shaft, so that power ma- 
chines can be driven directly from the engine instead 
of only through the intermediary of an electric motor. 
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: +13 | 28 4 sti | B 14/48 | 2 | 4 |ddpleds| 3 3% 
=) 2]: | 2 | £31 S34 ct | 2 | 2] de | € | |*se| 2b] dy | 2 
= ° <= oe .& 7 » an = 5.6. * a 5= o 
S| a] 2 ]2 158) 284] £ } 838) & | 2] 58 | dF | & | see s8é) de | xé 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
PURUAD 5 cus sce cne svete 32 IDit.. 32: NO. fsa Ce Unit....] 1-234x34G....... Elec. . . .|Mag 2000 |2-1 Brnz....|Water...| 1 2-Shunt. fy 190 No..... 
1 Ball -Ba 
ee 33. IB... Ce re Unit. 1-4x4 Caer Cent Dat ...65 800 |2-Die...... Water...| 1 2-Comp. |2-Brnz..|Opt......... WEG vues 
ee 33 WB... NOs ss58 No. 22.4 PAP oc) doscanscaeelaons cay leeees< tapos asese|cscevepand og sa veaiiemecneatss eene 2-Shunt.|2-Brnz../Opt......... mis We oigisie 
LS eee 16-32 |Dir..... en Unit BOGS: [Gor Ke 100... | BOG... csfesesselcs seneccens Air. ....]-.+0+. MSHUNE. |. secersfeseecroccess No..... 
oe 32-110 |Dir..... <1 AGREES, I eaters Unit. P-OnD. NG ORK TEGO... GBAL....cboesccclncercseviess Air. ....Jee.0e. AMONG. |. oseccesfvcoreocssees No..... 
|e 0. 1D... SRR asic dsisie sic ster Unit 1-3x5 ChBE ER. PoOn, cot EME cider ss coheimencene on AMf.....|..000+ PAO Pe sven tisighescsienccces INO. «06:6 
RROD sss 0ynecbacsases 32-65- |Dir..... eS Sree Unit. B-S5GR6 1G cr Ki (00.5. OG. vicfeescvclcce sens owas ID rao etal iecetowwrahe Os Saree ING. cies 
110 
Dhar enscnnoesee ees 110 {Dir..... LA eee Unit 1-33{x6 |G or K..|Cent....|Mag....]......|......e000: BAP. «0:00 |o0 0590 ee ONE! CoCr ce No... 
D-Light, L1500........... 32 |Dir..... NO:..5: eS... Unit. 1-314x5 |G or K..|Cent....|Bat..... 1200 |2-Ball...... ae Se | Sy ee, Se ee eB c a's 
oD SRS. $2. iDw....<. Ce TPA 50000 Unit....] 1-274x3_ |G or K.. |Elec. . ..|Mag 1600 |2-Roller....|Water...| 1 2-Shunt. |1-Brnz. . 80 No... 
Fairbanks, Morse........ 33 iB... Pi ce PDs oer Unit. 1-344x5 |G or K,.|Cent....|Mag 500 |2-Bab...... Water...} .6 | -Shunt. |2-Ball...}............ ee 
Fairbanks, Morse........ 33 1DK.....1NO....< NOs 566 Unit. 1-4144x6 |Gor K../Cent....|Mag 475 |2-Bab...... Water...| 1.5 |4-Shunt. |2-Ball...]............ >, ee 
Fort Dearborn........... 32 |Gear....|No..... NO. cise Unit. 1-234x5 |G or K..|Cent....|Mag 1000 }2-Ball...... Gee 1 4-Shunt.|2-Brnz..}| 80-160  |Yes..... 
SD NG assesses ocsens 40 {[Dir..... | ee ee. Unit. 1-234x4 |Gor K../Cent..../Bat..... 1250 |2-Bab...... Water....| 1.25 |4-Series..!2-Ring. .| 110-150-180 |Yes..... 
Kero Lectric............. a ee NO. os NO. . s0< Unit. 1-314x314]G or K..|Elec. ...|/Bat..... es Water...1 1. 12... 1-Ball.. 90 Yes.. 
DOE odiiwacnngessuand 110 [Gear..../Yes..... ee Unit. 4-2x3 = G........ : oy Mag 1000 |2-Plain..... =e 1.5 |4-Comp.}1-Ball...]............ he aaer 
ec... ater 
et) eee $2 «iDir..... NB i. cis MOB 5000 Unit....| 1-254x2_ 1G....... Cent... .{Bat..... 1800 |2-Ball...... Water...| 1.25 |Comp.. .|2-Ball... 115 ee 
Langstadt-Meyer......... 8100 TDI... ee | eee Unit....| 4-314x44/G....... Cent... .|Mag ge 2-Die...... Water a 4-Comp.|1-Brnz../Opt......... Oia ae 
100 
Langstadt-Meyer......... | ee ee Te Unit. 1-3'4x414]G or K..|Cent Rates... 1200 |2-Die...... Water. 1.5 |4-Shunt.}1-Brnz..| 128 & 218 |Yes..... 
Lincoln-Light............ 32. (De... No..... MOB. 00s Unit. 1-3x3 G or K..|Elec Bs. 0508 1200 |2-Ball...... Water 1 4-Shunt. |2-Ball... 190 Yes...-- 
Sion WOES: 32-110 |Dir..... NOS... ee Unit. 1-254x2141G or K..|Elec Bat..... 1150 |2-Brnz..... —- 1.25 |4-Comp. |2-Ball... 90 Yes....+ 
or Oil. 
Main 1-31x5_ |G or K..|Cent....]Mag 400 }2-Brnz..... Water.. .8 |2-Shunt. |2-Brnz.. 90 Cee 
Main 1-414x7_ |G or K..|Cent....|Mag 325 |2-Brnz..... Water. 2 4-Shunt. |2-Ring. . 160 Cae 
errr lee ay: ee. | A | | | ere G or K.. |Cent....|Mag 800 |2-Bab...... BAP 6: 0:0% 1.5 }4-Comp.|2-Ball...|Opt......... NOR sci 
Matthews. . 1-2x3 i SES (Sea Bat..... 1250 |2-Plain..... Water +8 (2-Bhunt. (2-Plain..f...ceccscees ee 
Matthews. . 1-3x3 . eee Elec BR as a0 1250 |2-Plain..... Water 1 4-Shunt. |1-Plain..}...........- i, eee 
Matthews... 4-334x4 /G....... Cent Mag 1000 |3-Plain..... Water.. .|10 nyo ct Sa eee eee a 
omp 
or ae EE .| 4-314x5 |G....... Elec. ...|Mag.. 900 |3-Plain..... Water. 6 4-Shunt.|2-Plain..|..........+- NOs. «08s 
Matthews............... 4-416x6 |GorK..|Cent....|Mag.. 1000 |4-Plain..... Water.. .}20 nro REED ls c6a cece ness i. 
omp 
eres re Init & | 1 G or K..|Cent....|Mag 1800 |2-Die...... | ae 1.25 |4-Shunt. |2-Ball... 200 EOecces 
SOIR 3s cS ceauxassesuahs 1-3x4 (ee Cent i a 1400 |3-Sleeve and & 1.25 |4-Series. |1-Sleeve. 110 Opt..... 
ater. 
PRE 5 ovioctec nid 1-3x4 G or K..|Cent ms. & | 1265 |2-Ball...... Water...| 1.5 |4-Comp.|2-Ball...} 140,290 |Yes..... 
ag 
PRE 5 sass coasscee 1-344x34/G or K..|........ Bat..... 1200 |2-Brnz..... Water. 1 Series... ts 115 & 230 |Yes..... 
-Brnz.. 
Se 1-4x5..../G or K..|Cent....|Mag 475 |2-Sleeve....|Water...| 1.25 |4-Shunt./2-Ring. .jOpt......... ee 
MUN MEDS «655.000 ssensens 1-314x314|G or K..]........ 7 eae 600 |2-Brnz..... Air..... -75 |Comp...|1-Brnz..}.........-+. Yes..... 
SSS eee 1-3x4 G or K..}Cent....|Bat..... 1200 |2-Ball...... Water...| 1.5 |4-Comp. |2-Ball... 170 eee 
Oe ee eee ..| 1-254x3_ |G or K..|Elec. ...|Mag 1500 |2-Ball...... Water. a: See 1-Ring. . 110 Opt....‘. 
Se e .| 4-314x5 [Gor K..|Cent....)Mag....]...... 2-Plain..... Water 6-Comp. i ~ Weareianckore eaves 
-Brnz 
ee ECT ere ee .| 4-4x6 G or K..|Cent....]Mag....]...... 3-Bab...... Water.. ./10 6-Comp. —.. edvune teas | ee 
-Brnz.. 
i 6-4x6 G or K..|Cent....)Mag....]...... 4-Bab...... Water.. .|15 6-Comp. — eee erveownes a 
-Brnz.. 
Sunbeam Farm-Lite 1-2144x3 |G....... Elec. ee 1250 |1-Ball...... Water. -65 |4-Series. |1-Ball... 75 1 er 
Swanlite..............0.- i i 1-3x4 Sk oe ee Bat.....| 1200 |2-Die...... Water. 1.25 |4-Comp. |2-...... 94-323 |Yes..... 
Swartz-Light 32 =| Dir seoae i 1-3x314_ |G....... Elec....|Mag....| 850 |3-Bab...... Water. 1 4-Series. .|1-Ball... 218 NO..6.000 
Swartz-Light, Pioneer..... 32, 110 JBlt..... ROB... 6:0: NO es 0: Sepr....} 1-5x614 |G....... Cent....|Mag....| 450 |2-Bab...... Water...| 1.5  |4-Series..|2-Ball...] 218 ee 
LS | eae: peer de DP... INO. «0c MO <<. sclbenasese 4-434x6 1G or K..|Cent....|Mag.. 900 |Brnz....... - & {15 an ee oe 2 an 
ater. 
ee ee Ie... eee No... 632 ee Cee ae 4-6x7 G or K..|Cent....|Mag 750 |Brnz....... . & |25 OUD: cPRB SS ov occ s cvs Opt..... 
ater. 
WIPES EMG. ooccccsscccecs 110 | {DE.....¢ Oss s< Yes. Unit....| 4-314x414/G or K..|Cent... .|Mag 1100 |3-Brnz..... ~~ & 6 6-Comp. |1-Brnz. . 220 Opt..... 
ater 
Universal...... aia ate 32 1Dit..... NO... .< Ce Unit... 1-234x4 |G....... Cent....|Bat..... 1200 |2-Brnz..... Water...| 1 4-Comp. |1-Roller. 120 WOR. cos: 
Western Electric......... 32 1Dir..... NOs css Yes. Unit....] 1-344x414/G or K..|/Cent....|Bat..... 1000 |1-Plain..... ee 1.5 |4-Shunt. |1-Plain.. 288 Yes..... 
Western Electric......... 32 IBit..... ae NO. ...05 Unit....) 1 or K..|Cent....|Mag 1800 |2-Plain..... Water. .5  |2-Shunt. |2-Plain.. 144 “Cc ieee 
Willys Light............. ae | eee ND.» <0 OB. 5 POMC. 051 1 Se ah Sl PARR Bat..... 1750 |2-Sleeve....jAir..... 1.25 }4-Shunt.]........ 160 OC .aee 
oa eee, eee Dir... oS See INO isis Unit... .} 4-3x4 OR ce msiere Cent....|Mag....] 1290 |2-Bab...... Water...| 5 4-Comp.|1-Bah...}.........+.. No. .... 
TEE, «0's:0 savas ees samen La DIO. 6. si ND .6.<50 Unit....| 6-3x4 RRO. Cent....|Mag....| 1200 |3-Bab...... Water...| 7.5 |4-Comp.|1-Bab...]............ No,.... 
Wisconsin. .............. 32 «IDK... .... Os. a WO. 6.5.06 Sepr....] 1-614x9 (Gor K..|Cent....|/Bat..... 350 |2-Bab...... Water...|...... 2-Shunt. }2-Brass..|Opt.. LC ee 
Wisconsin............... 32 {Bit..... Dv sissy PID. s:aj05 Sepr....] 1-54ex6 |G or K../Cent....|Bat..... 380 |2-Bab...... NVOUET. «5 ]0 5 6:0:6:« 2-Shunt. |2-Brass..|Opt......... Yes. 
Wisconsin RG auGn nea eee 32 & 65 |Bit.....|No..... IND. 5.000 Sepr.. 1-314x414/G or K..|Cent....|Bat..... 400 |2-Bab...... ae eee 2-Shunt. |2-Brass..|Opt......... Cre 
Worthington............. 30 |Dir&Bit)No..... ee Sepr.. 1-434x7 _ |K...... Cent... .|Mag 475 |2-Bab...... Water 1.5 |Shunt...|2-...... ag ON ccs 
ABBREVIATIONS := 
Bit—Belt ENGINE :— Die—Die Cast GENERATOR :— 
Chn—Chain Bab— Babbitt Elec—Electric Com p—Compound 
Dir—Direct Bat—Battery G—Gasoline 
S A—Semi-Automatic Brnz—Bronze K—Kerosene BATTERY :— 
Sepr—Separate Cent—Centrifugal Mag—Magneto Opt—Optional 
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Marine Engine Specifications for 1922 


American Marine Engines 











Rated No. Bore Normal Weight Rated No. Bore Normal Weight a 
Model Ty Cy = Seor complet Ignition Model H.P.  Cyls. x R.P.M. — Ignition Model H.P. Cyls. and  R.P.M. Complete Ignition 
Stroke ‘oke : 
1922 8 1-614x 7 360 — M.&B. NEI 50 2- 9%x 9% 425 5225 Surf. Chesapeake 2-Cycle G. 
1922 10 1-7h4x 0° 340 1850 M. & B. NEI 40 2- 844x or = = ay B. 5 1-5x5 500 275 Bat. 
1922 16 2-64x 74% 360 2250 M.& B. NE 50 1-13 x13% 350 5555 Surf BB. 10 2-5x5 500 475 Bat. 
1922 20 2-714x 9 340 2925 M.& B. NE 40 1-11%4x12y5 od sate fet, 
1922 27 2-814x10 320 3975 M.& B. NE 30 1-1054x11 = 0 ot Chesapeake 4-Cycle G. 
= ££ ze Ss aes !|.lh!lUlU L. 7 1Sx6 475350 Mag. 
19 ~174Xx oy ,. 1 2-5x6 475 575 Mag. 
1922 45 2-84n10 325 5050 M. & B. Brennan 4-Cyele G. vo Ss 7 = oD Me 
mm fa OMRMER MER Etat We BREE 
1922 40 tei % : . 4 ‘ - 44x . ° t ” -K. 
1922 50 4-7%4x9 375 5160 M.& B. “B” spec, 35-40 4- 41¢x 5 1200 700 B. & M. _ Clay 4-Cycle Fs ak. lea 
1922 65 4-814x10 350 6675 M.& B. 6B 40-50 6-4%x5 1200 850B.& M  & : as = = 
1922 85 4-834x1014 325 8200 M.& B. 6BMed. 40 6- 414x5 750 950B.&M. ; Bice 7 ws 578 Bat. 
1922 65 6-614x 7344 500 4825 M.& B. 1 30-40 4-5 x5 1000 850 B.& M. RB. : Hs af = pH ory 
1922 80 6-714x 9 425 6950 M.& B. 12 35-50 4- 54x 6 800 1100 B. & M. z 0 Tie 7 378 960 Bat 
1922 100 6-814x10 400 3900 M.& B. 12 40-80 4-6 x6 800 1250 B.& M, RB. a Has at = Bk 
1922 125 6-834x1014 375 10800 M. & B. 6D 75-100 6- 44x 634 1000 800 B.& M. BR. He = a ie 
1922 22-25 2-614x 714 500-600 2150 J. S. . 3 rs a = i 
1922 35-40 3-614x 714 500-600 2450 1.8 Bridgeport 2-Cycle, G.-K. r = pitts aa a 2300 Mac: 
1922 75-80 6-64x 7% 500-600 4800 a NS 50 6 1-514x514 500 260 Opt. R 50 4-Tiex 7 450 3000 Mag. 
\ 80 9 -2-4)4x5 500 375 Opt. 0. 25-28 2-7i4x9 375 2650 Bat. 
Aunties Sheth CE. 100 12 -2-54x54% (500 470 Opt. 0. 30-35 2-8%4x9 375 2800 Bat. 
1922 3 2-214x24 250-1600 85 J.S. R-1 1-444x5 800 225 Opt. 0. 38-42 2-814x10% 375 3000 Bat. 
1922 5 2-3 x34 250-1300 115 J.S. S-1 ll 1-544x54 800 260 Opt. T. 40-50 2-834x10 375 4000 Mag. 
R-2 16 0 -2-514x5 800 375 Opt. . 4-834x10 375 7000 Mag. 
Amphion 2-Cycle G. $-2 22 2-414x514 800 470 Opt. 
Auth. 3 2-214x24 900 77 Mag. r 
Tnb. 3 2-214x214 900 67 Mag. Bridgeport 4-Cycle G.-K. 1-334x414 750 250 B s. 
142 14 2-5144x6% 500 850 Opt. 2-3% x44 750 350 J.S. 
Anderson 4-Cycle G.-K. 182 20 2-644x74%4 400 1200 Opt. 1-5 x6 650 600 J.S. 
a ee a a a eh a ee st 
8% 2-446x5 ag. -714x . _F3 j 5 
1244 2-5 x6 550 1000 Mag. 484 604-7349 375 4000 Opt. sia - echatiaas 
25 4-5 x6 550 16 ag. ot 9 i-Diesel. 
504-7 x816 «450 3000 Mag. Buffalo 4-Cycle G.-K. “— — pe “—. dene 
Arrow 2-Cycle GK. as a ae 
K-1 234-3 1-234x3 700 36 B. or M 16-20 4-33%%x5 300 710 H.T. “atta . 
K-2 5-6 = -:2-234x3 750 60 B. or M. 25-30 4- 43x 5 800 800 H.T. 4M-28 25-35 4-434x614 650 Se Sicecins 
A-4 4-5 a be sue = a or M 40-60 4- 5%x 7 500-800 1730 H.T. 48-30 25-35 4-434x614 600 WOOO sccccces 
C-21 3 -234x: ag. 50-80 4- 63x 9 500-800 2600 H.T. 
C-21 3 —«:1-284x3 «1100 80 Mag 1012 2-8 <6 400 1170 HT. Speedway 4-Cycle G. 

. 13-15 2-6 x 7% 350 1400 H.T. K. 22-28 4-4 x44 1000-1400 560 Mag. 
Automatic 4-Cycle G.-K. 20-22 2-7 x9 350 2100 H.T. Zz. 35-44 4- 414x 544 1000-1200 950 Mag. 
Open base 3 1- 44x 5 500 300 Opt. 20-24 4-5 x6% 400 1960 H.T. N. 50-66 6- 434x 544 1000-1200 1200 Mag. 

6 2-44x5 = 500 525 Opt 26-30 4-6 x74 350 2525 H.T. M. 48-75 4-534x7 600-1000 1850 B. & M. 
9 3- 44x5 500 760 Opt 40-45 4-7 x9 350 3655 H.T. M. 75-130 6-5%x 7 600-1000 2400 B. & M. 
6 1- 5x7 = 400 643 Opt 60-70 6-7 x9 350 4850 H.T. M. 130-150 6- 5%x 7 1000-1200 1900 B. & M. 
12 2- 544x7 = 400 1115 Opt 85-100 4-10 x12 300 8200 H.T. M. 100-175 8-5%%x7 600-1 B. & M. 
18 3- 5gx7 = 400 1425 Opt 125-150 6-10 x12 300 12800 H.T. M. 175-200 8-5%%x 7 1000-1200 2350 B. & M. 
24 4- 5x7 = 400 1800 Opt L. 30-115 6- 6%x 814 400- 00 B. & M. 
25 2- 74x 9 350 2625 Opt H. L. B. 2-Cycle G. R. 250-300 6- 63x 814 1000-1300 4000 B. & M. 
37 3- 74x9 = 350 3465 Opt E. 2-3 1-3.25x3 900 42 J.S8. H. 200-250 6-11 x12 _ 350- 450 11400 B. & M. 
50 4-714x9 350 4430 Opt 
75 3-10 x14 275 8000 Opt H. L. B. 4-Cycle G. Curtiss 4-Cycle G. 
100 4-10 x14 275 11780 Opt G. 4 2-2.5x5 900 125 J.S. OX-5 90 8-4 x5 1400 #390 M 
Enclosed 30 4-5 x7 550 1850 J. 8 Ke A. 2 a F - 
45 6-5 x7 550 2700 J.S Cady 2-Cycle G. K-12 400 12-44¢x6 2950 °680 Mae 
:. fe lhUe po hg 3 -1-354x3% 700 90 J. 8. Giz 400 12-4igx8 2250 *685 Mag. 
3% #3+©ene me po Re a 5 ge 138 3.8. CD-12 325 12-434x6 1800 *678 Mag. 
- 64x . 4 1-414x4 70 .S. 
70. re Tigx 9 500 4000 J. s ye 8 2- as 4 700 205 JS. *With propeller hub but without oil and water. 
1 6- 744x , ‘ : 
& tmitZznw ™!™"-_. = tlh oe 
150 6- : -- -334 o. - x are Oe ~Peidea 
, 14x . 12-16 4-334x4 1000 300 J. = wis aber = a 
American 2-Cycle GK. Caille Perfection 2-Cycle G. M-3 21-24 3-5x7% 550 MT ddaccckes 
1922 2% 1-3144x34 800 140 Bat. pm? 2% 1-314x34% 200-800 140 Bat. M-4 30-32 4-5x7% 550 PPE 
1922 4 1-3%x314 800 150 Bat. 34-4 1-3%%x344 —s-- 250-800 —150 Bat. . 
1922 6° 1-43%4x4% 800 200 Bat. 6 1-434x4%4 250x800 200 Bat. Dodge 4-Cycle Hvid. 
1922 8 1-514x5 600 335 Bat. 8 ives 100-500 335 Bat. 12% = 11-634 x9 425 ee 
1922 8 2-374x334 1000 220 Bat. 7-8 74x34 250-850-220 Bat. 25 2-634 x9 425 4800 ........ 
1922 8 2-374x314 800 280 Bat. 14 b asexase 250-750 350 Bat. 37% —-3-634x9 425 6200 ........ 
1922 14 2-434 x414 700 350 Bat. 18-20 2-514x5 100-600 495 Bat. 50 4-634x9 425 1” | Diapeaeges 
1922 20 2-5)4x5 600 495 Bat. 3 1296x214 709 a Mag 75 6-634x9 425 WOU Sesiness 
‘ —256x24 10 at. 
ew rae 4-414x5%4 1000 675 Bat pie + a os re OC ycie Diao 
a= x at. e 
HA-4 Spec. 60-63 4-414x514 1500-2000 675 Bat. Caille Perfection 4-Cycle G. * = he pe = — oeseeeee 
B. 0. E. C. 4-Cycle K. and Fuel Oil. ree 4 = & 8x8 100-950 650 Mag. B. 500 15 x22 220 185000 < ane 
A-12% 50 1-12%%x18 250 17000 Aut. Knox 2-Cycle G.-K. . 500 $16 nab 175 194000 iitens 
E. 3 1-4 x4 600 205 Opt. C. 666 8-16 175 933000 
Barker 2-Cycle, G. & K. E 4% 1-414x414 550 250 Opt . oo TS 
A. 14 1-33¢x334 500 110 Opt. E. 5g 1-5 x544 (550 330 Opt. a eas = wo 
B. 244 «1-44%x44 (500 170 Opt. E. 7% 1-5%x6% =—-500 500 Opt. SEE a a eee 
C. 4 1-4%x5 450 220 Opt. E. 6 2-4 x4 600 340 Opt. Dupont 4-Cycle G 
D. 6% 1-5%x6¥4 = 400 350 Opt. E. 9 2-414x414 550 380 Opt ? 
G. 8 2-4%x5 450 380 M.&B. CE, 11 2-5 x54 550 480 Opt DT. 20 2-5x614 700 ‘ 
Bolinders 2-Cycle, Hot Bulb Ignition. E. 15 2-5 34x64 500 760 Opt He S Hires: = = ay 
NEII 500 4-2034x293g 160 114000 Surf. ERRGGANGEE: «. «sep to... | doe ee”6 Se CU ee 
NEII _—350 4-1634x187% 225 52000 S F. 25 * 7 x8 500 1900 J. S. New Parker 2-Cycle G.-K. 
NEI 270 4-15 xl6%44 250 38000 Surf. F. 50 x8 500 3300 B. & M. Simplex 2 1-3x3 900 65 J.S. 
NEI 175 2-1644x187% 225 26000 Surf. F, 75 ra x8 500 4500 B. & M. _ Duplex 4 2-3x3 900 110 J. 8. 
NEI 135 2-15 x16% 250 19500 Surf. G. 6 1-5 x54 —-600 575 B.& M. Heavy. Duty 4 1-4x4 7 125 Opt. 
NEI 100 2-13 x13%% 325 12600 Surf. G. 8 1-5%4x6% 600 700 B. & M. 
NEI 80 2-1134x12% 350 9075 Surf. G. 12 2-5 x5% 600 950 B. & M. _Ellto 2-Cycle G. Outboard. 
NEI 60 2-1054x1l 375 7040 Surf, G. 16 2-534x614 600 11000B.&M. 3 2-214x2 1300 47 Bat. 
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Rated Ne. Bore Normal Weight 5 Rated No. Bore Normal Weigh Rated No. Bore Normal Weight 
Medel HP. Cyls. and R.P.M. Complete Ignition Model H.P. Cyls. and  R.P.M. Cm nee Ignition Model H.P. Cyls. and RPM. Cun e Ignition 
Stroke Lbs. Stroke Stroke Lbs. 
Enterprise 4-Cycle K. and Pr. Gas. G. B. & S. 4-Cycle G. Knox Valve-in-Head 4-Cycle G.-K. 
t 1-6 x8 420 140M. &B. T. 18 4-334 x4 1000 500 M: 350 40 “| 
8 1-6%x8 400 1360 M. & B. oe - 940 2 | k3uxe 800 "80 Mage 
SEB MAE EB.  Menuch Aye G-. 
16 -2-6%x8 400 1910 M. & B. 5-45 1to6- 5x6 525-575 Opt. Koban 2-Cycle G. Outboard. 
¥ »” 2-734x 8% —«-360 3240 M. & B. 7-60 1to6- 6x7 525-575 Opt. H. 3 2-254x234 800-000 80M. &B 
‘ 25 2-8 x9 350 3470 M. & B. 72 4- 8x9 375-500 Opt. 
30 3-6%x 814 = 400 3480 M. & B. 40-168 2to6-10x10 325-450 Opt. Lathrop 2-Cycle G.-K. 
35 3-74x 914 360 5160 M. & B. 1922 3 1-4 x4 500 te 
45 3-814x10 340 5370 M. & B - Gray 2-Cycle G.-K. 1922 4 144635 500 ; Oot 
ie + ee aes. 6¢ 3-4 1-3%4x314 700-900-129. J. 8 1922 5 1-536x5 500 12) Opt. 
= <Thue 9% 360 5790 M. & B. u. 544-7 1-4%4x44% 700-900 =: 185 JS 1922 6 Lt. 1-534x5 500 -» Opt. 
= Hes Ay ae MB. é 6-8  2-3%4x31 700-900-240 J. S 1922 6 St 1-5}4x64 400 .. Opt. 
8 49 x11 320 10200M.&B. eed . a 6 ++ Opt. 
100 6-84x10 350 9890 M. & B. Gray 4-Cyele G.-K. 1922 10 1? are 300 ‘s Opt: 
128 6-9 x 330  12360M.&B. M, 10-25 4-31¢x5 500-1200 650 Mag. 1922 2 LMAO a 
50 2-914x14 325 11250 Compr. —- VE 18-35 4-4 x6 500-1200 850 Mag. 1922 8 9-446x5 550 “os 
75 94x14 325 16875 Compr. VE 25-50 4-43¢x6 500-1000 1250 Mag. 1922 102-5 %x5 500 a 
100 4-914x14 325 22500 Compr. 1922 12 Lt 2-Bhex5 500 7 ba 
150 6-914x14 325 33750 Compe. Hartford 2-Cycle G. 1922 12St. 2-814x0% 400 : Opt 
200 8-O)4x14 3 — 3-5 1-4 x4% = 500-700-330 M. & B, ~—:1922 14 2-6 x6¥g 400 Opt. 
4 6-8 1-414x4\% 500-700 335 M.&B, 1922 16 2-634x64 400 Opt. 
Erd 4-Cyele G.-K. ZZ 7-10 1-5 x5% 500-700 OM.&B, 1922 20 2-7 x74 ~—- 300 Opt. 
-. 30 44 x6 900 750 Mag. x. 14-20 2-5 x54% = 500-700 «Ss #620 M. & B, _—«:1922 24 2-714x74 275 Opt 
A. 43 4-434x6 900 1100 Mag. 1922 36 3-714x784 275 Opt. 
Gray-Prior 4-Cycle G.-K. 
Evansvilte 4-Cycle G. D4 36 4-48 600-750 1950 M. & B, Lathrop 4-Cycle G.-K. 
3 1-414x5 500 300 Bat. 1922 12 2-53%x614 500 ... Opt. 
a Prive 500 400 Bat. Hall-Scott 4-Cycle G. 1923 16 2534x634 500 es On 
15 4-439x5 500 625 Mag. L-M4 125 = 4-5x7 1700 1100 Del. 2 8 ; : oa 
5 1-5 x6 500 400 Bat. ¥ ? « ¥ q 1922 30 3-514x6% 700 eee t. 
3 ES x5 500 st Ba I-M6 200 6-57 1700 1300 Del. 2 8. a ecm a Opt 
2 45 x6 500 900 Mag. Hess M ine 4- ' iS aye 
s 3x (Be 625 Bat. a — rr tg - aitind 1922 16 2-5igx8 «400 1500 J.8 
: es 300 Bat : 3%x ¢ 225 M. & B, 1922° 24 3-5)4x8 400 2000 4.8 
3-6 x64 500 1200 Bat. ' -514x 4 2400 J. 8. 
34 is x64 500 1425 Mag. Hettinger 4-Cyele G. *Gasoline only. 
il 1-7 x9 350 use _ : . — 460 400 M. & B. 
23 2-7 x9 350 18 at. ¢ 4146 x6 450 590 Rat. Leroi 4-Cycle G. 
J 350 2900 Mag. 12 12 9-516x6 450 650 Ont. “ ? 
“4 04-7 x0 i i 2th = on aoe 2C 15 4-334x4¥4 1000 450 Opt. 
: ! 2-716x9 350 2000 Rat. 
Evinrude 2-Cycle G. on ae _— 36 36 4-614x8 400 3000 Rat. Loane 4-Cycle G.-K. 
Standard 2 1-2941214 0 Bs dng 50 50 4-714x9 350 4500 Bat. Crabber 344 = -:1-334x5 750 250 J. 8. 
Heav. Duty 34 1-314x3 6: ag. Fisherman 6 1-5 x6 600 650 J.8 
cc. 1-254x2% 800 45 Mag. Bud-E 2-Cycle G. Fish 12 2-5 8. 
fy as 92644254 1200 68 Mag. isherman x6 600 1050 J 8 
Bud-E. 5 2-3x3 1200 126 Mag. _ o or = = ; S. 
isherman x 3 8. 
Fay and Bewen 4-Cycle G. . J. V. B. 4-Cycle G.-K. Fisherman 24 4-5 x6 600 1500 J. 8. 
L-40 10-17 4-3%x4%4 800-1400 450 Mag. A4 98-40 4-43/x6 600-900 1450 M. 
[N42 25-40 4-41(x534 800-1400 700-900 Mag. AAR 45-60 4-4%x6 1000-1450 1950 Maw Lock wood-Ash 2-Cycle G. 
LN-43 0-25-40 4-43{x5%4 600-1000 950 Mag. , . Gita 6 5 
-5 x64 600-1000 1095 Mag. mM 1-254x234 700 65 Mag. 
1-44 30-45 4 \%4 g: Johnson 2-Cycle G. Outboard. 24 2% oe 750 J.8 
1-63 30-50 6435x514 600-1000 900 Mag. ._ “a 00 24 4 “x 750 ee 
L-64 45-65 6-5 x6'4 600-1000 1480 Mag. ~2x134 21 35 Mag. 68 6 2 Bech 800 ore ee 
Models 1-40, ne L-44, 1-64 made i in cast iron construc- Kahlenberg 2-Cyele G.-K. 68 8 2-4 800 eee 
tion on odel e in aluminum construction only. 44 14 4-33 
Model LN-42 made in both aluminum and cast iron construc- — 4 oe ne = 125 M. & B. *4-Cycle. sod ” satin 
tion. Lowest weight applies to aluminum engine. Lowest 1922 13 Hi x : pn = & B, 
a Ee peerage power rating. Highest r.p.m. applies = 455 6-8 1-5%x6 400 550 M. & B,  Maynard-Adams 4-Cycle G.-K. 
weit 1992 1ST RRS MOU MC 8° Dae 00 1 
" 7 2 39! &B. 2-384 x4} 
Frazer-Adams 2-Cycle G. iii ieee 1923 8 2-4 x4 550 350 M. & B. ; oe _ 
3 1-3¥x3 - 8. 19 “12 2-5 x5 400 650 M. & B. 
4 2-3 4x3 200-1000 1: 50 J.S. 1992 12-18 2-5l4x 6 380 950 M. & B,  Mecee 4-Cyele G. 
5 1-3%x4% 200-1000 140 J. S. 1922 18-24 2-614x 7 350 1300 M.&B. A. 4 1-4/435 600 220 Mag 
10 = 34x41 200-1000 220 J.S. 1922 2-30 2-7 x8 395 1800 M.& B. iB. 5 15, x6 500 375 Mag 
1922 30-26 2-7%{x 8 325 2000 M.& B. AA. 9 2-44x5 600 375 Mag. 
Pride Opdle GE. 1922 50-55 2-9 x10 300 3490 M.& B, 4A. 16 4-44x5 600 500 Mag 
risbie 4-Cycle G.~ . 1922 27-36 3-6l4x 7 325 1700 M.&B, C2 12 2-539x634 500 550 M 
A. ‘ 1-4%x5 600 400 Bat. 1922 36-45 3-7 x8 325 2600 M.& B, 8 18 3-5}4x634 500 775 Mag. 
C. R eR sd po _ 1922 45-54 3-7%x 8 325 2800 M. & B. 
B. 10 3-435 04 rao ar 1922 75-85 3-9 x10 300 5000 M. & B. Mianus 2-Cycle G., K., ete. 
R. 4 coee ned Bi iq Kahlenberg 2-Cycle, Surface Ignition. % H a5 pad pa f é . 
7 2-20 3 38 38 600 1175 Bat. 1922 30-36 2-8%x9 375 6000 Surf. A. 74 1-5%x6 450 415 M. & B. 
. HH 14Ki5 800 925 Bat 1922 45-54 3-814x9 375 8000 Surf. A. 10 1-634x7 375 675 M. & B. 
.. Po eer 600 1400 Bat. 1922 60-70 4-81%x9 375 10000 Surf. A-2 6 2-4 x4 550 300 M & B. 
“T"4HsO 50 a 600 2500 Bat. 1922 50-60 2-10 x10% 340 8500 Surf. A-2 10 2-454x5 500 500 M. & B. 
. = $45605 900 985 Bat. 1922 75-90 3-10 x10% 340 10000 Surf. A-2 15 2-5%x6 450 750 M. & B. 
‘ 4 oa ss 750 2000 Bat. 1922 100-120 4-10 x10% 340 15000 Surf. 
aT" 4L 100 4-6 x6 1200 2200 Bat. aed poe > tenes ts aaa ej Mianus 4-Cycle G. 
hae re F.2 16 2-6x8 400 1600 M. & B. 
Gaeth 4-Cycle G. and K. sia Kermath 4-Cycle GK. Hy : = = 2200 M. & B. 
14-18 2-544x8 400-600 1450M.&B. 31 . 2750 M. & B. 
20-27 3-5:4x8 400-600 1800M.&B. 4 1s ionlUe OMe: 
28-36 S338 on0-e08 2108 + : B. 6 6-8 2-384 x4 800 325 Mag. Mianus Diesel 2-Cycle. 
- x : -&B 2 10-12 4-314x4 600-1200 470 Ma 7 7 1-55¢x65 
36-50 4-5}4x8 400-600 2100M.&B 46 16-18  4-334x4 600-1200 500 ios ie 1 2 biease 300 1700 os 
B4-75  6-534x8 400-600 3000M.&B' 99 20-25 4-4 x4 600-1200 535 Mag. 30 30 2-7¢x9%  —-360 5100 Comp. 
40 24-40 4-414x64% 500-1200 1350 Mag. 45 45 3-74x97%4 360 6500 Comp. 
Gafiga 2-Cyele G. 60 60 4-714x9% 360 18200 Comp. 
A. 3 1-4 x4 550 225 Bat. Barber 2-Cycle G. 90 90 6-734x9% 360 3000 Comp. 
ane 4 1-454x5 500 325 Bat. : 4 1-8%x3% 750 75 J.8. 
s re as 475 = _ : : ty 45 a = ; . Michigan Marine Motor 4-Cycle G. 
= x at. . one x. e oD 
8 1-6 x6% 400 475 Bat. 4 1-4 x4 600 150 J.8. aia ¢ “OK ™ 115 Opt. 
6 2-4 x4 550 375 Bat. ; 8 2-4 x4 600 270 J.S. : ii 
8 -454x5 500 425 Bat. ; 12 3-4 x4 600 390 J. 8. Mietz Semi-Diesel 2-Cycle. 
10 9-5 x54 475 525 Bat. j 6 1-4%x4%% 600 245 J.8. eee: 15 2- 6x 6% ~—-500 1995 Hot bulb 
12 9-5}4x6 450 700 Bat. ; 12 2-434x4% 600 375 J.S. mee 22 3- 6x 614-500 2520 Hot bulb 
16 2-6 x6% 400 850 Bat. 18 3-4%4x4% 600 500 J. 8. ‘een 40 2- 9x10 400 6300 Hot bulb 
9 1-5%x54% «500 270 J.8. 50 2-10x12 340 11000 Hot bulb 
Gafiga 4-Cycle G. 18 2534x514 500 535 J. 8. 3- 9x10 400 7500 Hot bulb 
ties 12 2-6x6 600 900 Mag. 27 3-514x54% 500 675 J. S. 75 3-10x12 340 14000 Hot bulb 
Rae 100 4-10x12 340 18000 Hot bulb 
r yele 7 150 3-14x1834 240 35000 Hot bulb 
Gierbolt 2-Cyele G, Outboard. re. 3 1-334x5 600 125 J. 8. ee 200 4-14x18}4 240 42000 Hot bulb 
2 1-23412)4 900 40-56 Opt. v. 7 2-314x5 600 150 J. 8. 350 4-16x21 210 Hot 
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Specifications AUTOMOTIVE INDUSTRIES 395 
THE AUTOMOBILE 
. i Rated No. Bore Norma Wei 
Rated No. Bore Normal Weight , Rated No. Bore Normal Weight ¥™ on ’ 
Model H.P.  Cyls. —< R.P.M. ba 1 e Ignition Model H.P. Cyls. =. R.P.M. Com ~~ Ignition Model HP. Cyls. Fi. # R.P.M. —- ‘ e Ignition 
troke 3. 
Goshen 2-Cycle G. (White Mfg. Co.). 
Murray & Tregurtha 4-Cycle G. Sturtevant 4-Cycle G. Si ms n 1 ee 8 a SAREE 
E-2 18-20 2-614x 8 425 1867 M.& B. E-4 75 4-414x6 1600 ag. ‘ : -— ies Ome 
E-3 25-35 3-614x 8 450 2216 M. & B. » : er oe 380 Mos 
E4 40-50 4-634x8 450 2916 Opt. Sumner 2-Cycle Heavy Oil. F 14 5x6 500 410 Mag 
E-6 60-75 6-614x 8 500 3560 Opt. a inteten ; 
F4 60-70 4-714x10 375-425 4667 Opt. F. 350 4-1634222 200 40000 Surf. 
F-6 90-110 6-734x10 400-450 6990 Opt. s. 600 6-16% ; Winton 4-Cycle G. 
K-6 300 6-614x7% 1650 2100 J.S. Wwe 80 6-614x 9 450 5400 M: 
I4 400 6-74x 9 1400 4000 J. 8. Stork 2-Cycle G. WS 125 2 aE 1 400 10000 Mag 
x 8000 
Miller 4-Cycle G.-K. cc GRAPE oo = W818 SO 9 9004000 Mag. 
F-1 4 1-434x5 600 400 M. & B 6 1-434x4% =: 700 225 J.S. 
Ft 10 Have SOD $00 Mt é B ; ie Lo = +e Winton 4-Cycle Diesel. 
* x! ° e — 2D. 
12 14 2-54x6% 500 800 M. & B 8 2-4 x4 700 400 J. 8. W2%4A 300 6-12%x18 210 34tons........ 
E4 12-20 4-334x5 6-900 650 Mag. 12 2-434x44 700 450 J. 8. W35 200 6-11 x14 250 >. pee 
F4 18-24 4-434x6 5-800 1200 Mag. 16 -5 x5 700 555 J. 8. w40 400 8-12%x18 210 42tons........ 
14 24-30 4-514x6 5-700 1500 Mag. 12 3-4 x4 700 550 J. 8. 52 50 3- 7x11 425 6&3 tons ........ 
ty ra 4514x794 ao = wae. 18 3-444x444 700 600 J.S. 53 iB 4 Baril 435 ™% tons Siiewcas 
“0 x 350-4 o - 676xil 25 ++ £IJstOMS ........ 
P-1* a" ig 1-2%x2% 850 70 Mag. a 58 150 4-11 x14 260 i5tons........ 
* sees 8 BHYGRBG © 900700. Wieonsin 2Cyl. 
i i ume 1 -5 xi -d. 
nermmaner eine on ua Sl 12 2Bagx63g 500 900 J. 8. * * thdty no af my 
8 2-4 500 2 s. 16 2-6 x7 400 1500 J. 8. Cc. 10 9-4 x4 750 240 Bat. 
: te 500 ‘Ts. 2-6 400 2000 J. 8. D. 15 2-434x4%5 750 300 Bat. 
S| SS 500 oan 2 2-794x9 400 2500 J. 8. E. 20 83-4 x4 850 340 B. & M. 
7 eo ieee 16 4-434x536 700 1200M.&B. 27 3-444 x44 (900 400 B. & M. 
20 4-5 x6 500 1500 M. & B. 2s 2 1-254x216 750 55 Bat. 
Missouri 2-Cycle Semi-Diesel. 4-544x6% 500 1500 M. & B. K-M 2 1-254x214 750 55 
i 2 fee ae re ee a 
Ox i) . . 
22 3-5x6 500. % Hot ball = 335 = = - : S Wisconsin 4-Cycle G. 
. $0014 eis 50 6-534x64g 700 1800 M.&B. EM. 24 20 4-4 2x5 (1000 625 Mag. 
. sak 75 6-734x9 400 6000 M.&B, AM. 40 4-434x534 1000 800 Mag. 
ats a mm 8 fet ge Bie 
a " 3 34x ag. 
— — mn 2 es pe 5 3 Union 4-Cycle G.-K.-Dist. GM. 60 64943556 1000 1360 Mae 
i — . = ° x 
“> & ti: © oars oh 2 st Br tse 500 MOB The 110 4-5-1x5.5 2200 875 Mag. 
duty 30 2-8 x10 325 3500 M.&B.  °*"° 21 3- 5igx 6% 500 “II Ma&B. LRM. 158 6-5.1x5.5 2200 1225 Mag 
. . B oe . ° Ps * * 
40 3-8 x9 325 4600 M & B. 28 4- 53x 6% 500 a M. & B. Racing engine. 
ie | a “et 2 8. | f- ee 
Ferdmarine 4-Cyele G. 60 - 9 x - ob. ~ 974% ag. 
g0* 3-10 x12 310 10700 M. & B. 14 2- 64x 7 1545 Mag. 
10-15 4-3%¢x4 800-1000 FI 550 Mag. 8 4-9 xi 330 10140 M.&B. 22 «=—«-3- 64x 7 «400-425 ©2285 Mag. 
110* 3-12 x15 280 17600 M. & B. 32 3- 74x 9 350-375 3914 Mag. 
N. L. S. E. Ce. 4-Cyele Diesel. 110° 4-10 x12 330 12350°M. & B. 42 3- 84x 9 350-375 4130 Mag. 
120 4-9 x12% 350 17400 150* 4-12 x15 290 22750 M. & B. 60 3- 9%4x12 300-325-7000 M: 
aoe 180 6-9 x12i4 350 92820 ........ 225% 4-14%x18 = 225 36400 M. & B. 80 3-11 x12 300-325 7516 Mag. 
240 8-9 x12¥4 350 28375 ........ 250* 4-1514x20 200 49785\M. & B. 110 3-12}4x14 12400 Mag. 
240 4-13 x18 240 34400 ........ 300* 4-16 x21 210 55700 M. & B. 160 6-11 x12 330 13600 Mag. 
56940 |... 125 6-9 xll 320 14400 M. & B. 200 6-11 x15 830 17110 Mag. 
380 8-13 iB 240 76000 eaten 225° 6-12 exi5 300 30600 M. & B. Semi-Heav. ‘hen me 
20000 sts 325° 6-14 50400 M. & B. x7 . 700-800 Mag. 
-. Ce | mem: neers pai 375°, be tonaad 200 69100 M. & B. - 40 2- Seri $50 Comp. 
a x 8500 
20th Century Crk 6. a - sani scmeneamaneumens rz 80 4 8igxl1 350 +~-—»«12000 Comp. 
1922 15-20 2-634x8%% ag. ‘ 
1922 40-50 4-634x854 = 400 3400 Mag Universal 4-Cycle G.-K. Wright Reliable 4-Cycle SK. 
1922 65-75 6-634x834 400 4500 Mag Cc 9-12 4-254x4 1200 325 Opt. 8. 10 1-6 x7 450 
8. 20 2-6 x76 0 450 1810 Mag. 
Niagara 4-Cycle G. cial. 8. 30 3-6 x76 0450 16 M 
E2 2-4%x534 900 625 M. & B. ae 8. 40 4-6 x7 = 450 3142 Mag. 
E4 2-35 4-4%x5% =: 1000 925M.&B. K 4 1-334 x434 600 225 M.orB. 60 6-6 x7 450 Mag. 
D4 40-80 4-614x7 1000 1650 M.&B. = BI 5-7 1-4%x6 400-600 550M.orB. p 15 1-744x9 350 1780 Mag. 
D6 60-120 6-6)4x7 1000 2350 M. & B. HM2 12-15 2-43{x6 os on og P. 30 2-714x9 850 3018 Mag. 
Bo eM aR 6088 28 tt © 00-800 IO Mae 6 6 khan 850«00S Ma 
os se T4 40-50 4-6 x7 1950 Mag. P. 90  6-7}4x9 350 7000 Mag 
Ontario 2-Cycle G. a 
;- -_ 2. Se ee Meee, Marne 0 T"1OQC164 600196 Hot bal 
8 «2854354 © 800-100 Ope MekS Hao G-SMi6 1000-1000 2100 BEB: 16 1-210x40 4002800 Hot ball 
3-334x344 900 270 Opt. M8 152-200 8-5%x6 1000-1500 2667 M. & B. 24 1-236x280 375 8740 Hot ball 
12 4-334x336 900 350 Opt. MM-4 37-65 4-584x6 600-1000 1798 M. & B. 38 2224x256 875 5450 Hot bail 
1-5 x5 (450 300 Opt. MM-6 52-94 6-53¢x6 600-1000 2100 M. & B. . a & see Bet ee 
14 2-5 x5 600 500 Opt. MM-8 = 70-125 8-5%4x6 600-1000 2667 M. & B. 120 23602400 300 17500 Hot ball 
Ss wus OU jb 140  4-280x360 325 «©6000 Hot ball 
P Vulcan 4-Cycle G. . 180 24205480 300 25500 Bot bak 
bits 4 1-454x 6 500 300 J. 32000 
Palmer 4-Cycle G. 5 Losses 7 500 400 J. 8. 360 4-420x 250 46000 Hot ball 
NLI1 3% ~=s«1-44x 446 4-600 350 Bat. ™% 1-6%x7% 450 600 J. S. 500 6420x480 225 70000 Hot ball 
NL2 7 2-44x 4% 4-600 350 Bat. 11 1-74%x 8% 400 900 J. S. in millimeters. 
RWI 534-634 1-534x 6 4-600 425 Bat. 8 2-454x 6 550 650 J. S. . 
ae ee et 8 ee awe ee ee 
x 8 as 165 100000 ........ 
TM 10 4-2%x 34 1000-1500 260 Bat. 22 8©= «Tex Big 452200 TS. —- & aa a ieee 
VH 14 4-3 x4 1000-1200 700 Bat. 25 3-644 74% 475 1700 J. S. ae 150 3-300x500 225 20000 ........ 
NR1 5-6 1-5 x6 4-600 400 Bat. 35 3-734x 8 425 2800 J. S. ia 200 4-300x500 225 40000 ........ 
NR2 10-12 2-5 x6 4-600 750 Bat. 56 3-8%x10%4 400 4200 J. 8. 
NR3 15-18 3-5 x6 4-600 1000 Bat, 16 4-454 550 900 J. 8. Peerless 4-Cycle G.-K. 
Fa = 1-18 2-8%x8 350-400 1000 Bat kU AS OOS 5-6 15 x6 © 850450 Bat, 
F3 24-26 3-634x 8 350-400 2000 Bat. 4-7igx 816 425 3400 J. 8. 10-12 2-5 x6 850 $00 Bat. 
F4 82-35 4-6%x 8 350-400 2400 Bat. 75 4-884x1044 375 5500 J. 8. 16-20 4-4 x6 1000 750 M. & B. 
Ma. Se Ses aR ie Re 8 GEG. BOER ou Seat me mw ES 
* mike) at. 7 6-73}4x i P . 
Me 3s ten 490 0 Ba ; ee A 
-74x at. . 
NK6 75-80 6-744x10 3-400 5600 Bat. ates - ai Pierce-Budd 2G mm sities atlas 
Palmer 2-Cycle G. ws 1034s 700 1.8 Tl 18-25 S44 300-1800 940 Bat. 
ce 4 1-434x445 450 240 M. & B. ris ms : 
De 6 4618 6 a8O 350 M. & B. s +t —6™ 48 Red Wing 4-Cycle G.-K. 
er 2 ee ae a ee 
A Se REE S ie gf ume Re eM ee Bie 
< x: bd. x. . 
*Also 150 6-944x14 325 35000 Comp. B. 32-40 4-44x5 1000 So Mag. 
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THE AUTOMOBILE 
Rated No. Bore Normal anal Rated No. Bore Normal Weight Rated No. Bore Normal Weight 
Model H.P. Cyls. = R.P.M. om te Ignition Model H.P. Cyls. — P.M. — te Ignition Model H.P. Cyls. ns R.P.M. — Ignition 
roke roke s. troke 3. 
_ 4-Cycle G.-K. D-4 40-60  4-414x6 1000-1600 900 M. &B. kites 300 6-12 x14 350 9500 M. & B. 
2 1-814x334 800 130 J.8. D-6 35-55 6-414x6 600-900 1400M.&B. .... 500  6-124%4x13. 350 -~SS «18000 M. & BB. 
Lag 4 14x43 «800 290 7.8. D6 60-85 6-434x6 1000-1600 1200 MB. 2KW.e 41 4igx 41g 750 SP cxcsteas 
UA. 5 1-414x514 650 385 3; Ss ica J 2- 46 Qx 5% 700 Se a cvtonae 
EA. 7 -L5l4x61 © 500745 TS0F, Sears, Roebuck & Co. Motorgo 2-Cycle G. renenipeirsennigen 
° car , 2% 1-314x314 750 97 Bat. Stearns 4-Cycle G, 
FB. 8 2-4 x4 800 540 J.S. ‘a 
UB. 10 2-414x5%4 700 730 J. 8. 4 1-4 x4 750 135 Bat. MA x 27-50 4-434x6% 500-950 1600 Mag, 
EB. 14 2-514x6%4 500 1040 J. S. or Pee 6 2-314x3% 750 154 Bat. MAU 27-50 4-434x61% 500-950 1750 Mag. 
JB. 18 2-614x 7 400 1680 M. & B Sees 8 2-4 x4 750 222 Bat. MD* 35-60 4-514%x6% 500-950 1650 Mag M 
FC. 16 4-4 x4% 700 730 J. 8. Outboard 1% 1-254x214 850 70 Bat. MDU* 35-60 -54x6146 500-950 1850 Mag. 
EC. 30 4-514x6 500 1600 J. S. rs gx a ag. 
CB. 32 taenese 1000 800 Mag. Smalley 2-Cycle G. a ws So * "500-1200 1050 Mag. 
JC. 36 4-634x7 400 2700 J. 8. MB. ae: MN ie «ads Caeane - ge ta Sax +--+ ieee rg 
SC. 50 4-734x9 400 4600 J. S. MBB 12-15 2-414x4 0 4-44x6 500-1200 .... Mag, 
SH. 100 8-734x9 350 8600 J.S. ra SEPG. skusks Osewane Kaawaane MHUt 22-50 4-414x6 500-1200 : Mag. 
*Gasoline only. MHR** 65 4-416x6 1650 . Mag. 
Frisco Standard 4-Cycle, G., K., and Dist. ys cases. ‘tIncl. flywheel and silent iternal gear reduction 
Roberts 4-Cycle G.-K. Qe : He oe 674 - pve oo. ae ae al goby eae na ine 
H. 8 2-334x4 1000 163 Opt. Be 10 2- 5iéx 6 «400 2190 Opt. | pistons. ++—Aluminum cases. 
H-4 16 4-334 x4 1000 240 Opt. E. 12 9-6 x 320 2750 Opt. Sterling 4-Cycle G. 
; F. 16 2-6%4x 714 360 2930 Opt. D 
Smith Marine 4-Cycle G. M. 20 2-74x9 320 4635 Opt. Fit a. i. Se ae 
V-12 cyl. 400-500 12-5x7 1700 1250 Bat. = = a Hs . = oe FH. 35-85 SBhinbse oo fae a 
seca ili te 0: 40 3-8 x10 320 6820 Opt. FH. 50-115 8-514x634 400-800 2750 M. & B. 
C) Wy e is - p. 50 3- 834x104 300 9215 Opt. FM. 60-85 4-5)4x6%4 800-1200 1700 Mag. 
B20 3% 1-314x334 900 145 ae 04 65 4-8 xl 360 7120 Opt. FM. 85-125 6-534x634 800-1200 2250 Mag. 
B21 1-#24x8"4 900 225 Leg R. 80 3- 934x12 280 12310 Opt. FM. 120-170 8-574x6%4 800-1200 2600 Mag. 
B22 7 2-379x3%4 pad 215 er Ps 85 4- 8384x1014 350 13150 Opt. FM. 240-300 8-634x9 800-1000 5000- Mag. 
oy 7s Brit 4, Bn 4 84 S 110 3-1134x15 250 20285 Opt. Fs sane ecanedin 5600 
$25 10-12 24¥ex39% 1200 220 Maz im 6 ER Os Cbesoo One FS. 130-145. 6534208 1200-1400 1750 Mag 
$26 15-21 3-41¢x334 1200 290 Mag. Ss 275 6-1134x15 300 32700 Ont. FS. 180-200 8-514x634 1200-1400 2400 Mag. 
$27 21-30 3474x474 = 4 Home . - GR. 150 4-534 x634 1500-1600 Under 
M29 12 a asixaie 700 400 Mas. Standard 4-Cycle G. GR. 225 6-5%4x63%% 1500-1600 Under a 
M30 18 3-414x4% 700 510 Mag. iias 10-12 2-5 x6% 400 850 M. & B. ‘ 2000 Bat. 
He pastas «80010 Ma matinee rr SS OS eae 
2 x4l4 ag. ~ - x « a 2800 Bat. 
K33 6 1-414x44 700 280 Mag. 24-27 3-6 x8 350 1800 M. & B. GM. 98 4-534 x634 600-1200 1875 M. & B. 
K34 12 2-414x4'4 700 410 Mag. 32-37 4-6 x8 350 2800 M. & B. GH. 63 4-534 x634 400-800 2000 M. & B. 
K35 25 4-414x416 700 775 Mag. 50-54 6-6 x8 350 3200 M. & B. GM. 145 6-534 x634 600-1200 2400 M. & B. 
tots eo 300 SO MB, «GM. «108 agxBsE © 60041900 2000 ML Be 
% -7i - x " le ° 5 534x634 600-1200 2900 M. & B. 
Scripps 4-Cycle G.-K. 70-90 6-6%4x 8 550 4200 J. 8. GH. 126  8-534x63¢ 400-800 3000 M. &B. 
D-2 10-12 2-414x6 500-700 525 Ma. &B 90-100 6-8 x10 350 8000 M. & B. GRS. 185 4-534 x634 1950 1550 Bat. 
D-2 15-18 2-4144x6 800-1000 525 M.&B 125-150 6- 84x11 350 5800 M. & B, GRS. 275 6-534 x634 1950 1960 Bat. 
D-4 25-40 4-414x6 600-950 975 M.& B 220 6-10 xl1l 460 6300 M. & B, GRS. 365 8-534 x634 1950 2500 Bat. 





British Marine Engine Practice 


By M. W. Bourdon 


HERE is no great divergence in type among the 

160 odd models of marine engines made by ap- 

proximately 30 British manufacturers. With the 
Green a notable exception, the vast majority are of a 
heavy duty pattern departing from automobile practice 
in many particulars, especially in respect of weight per 
b.h.p. and normal speed. Nevertheless, a few makers 
supply a modified car or truck type engine for light 
craft, though these motors rarely exceed 16-20 hp.; 
the Green series already mentioned stands quite alone 
with their separate steel cylinders and copper water 
jackets and made in sizes up to 450 hp. with from four 
to eighteen cylinders. 

The representative British marine engine, as distinct 
from the Diesel and semi-Diesel pattern, is a four-cycle 
motor weighing from 40 to 80 lb. per horsepower and 
running normally at from 500 to 900 r.p.m. It is de- 
signed for kerosene as fuel, either starting on gasoline 
or having an exhaust jacketed vaporizing chamber 
heated initially by means of a blow lamp. It is not 
marked by high efficiency in fuel consumption but is a 
reliable and durable unit built for hard service. 

Many makers have a big range of models, embracing a 
dozen or more combinations as to cylinder numbers and 
dimensions; and some of these firms are open to extend 
the range to meet with a specific demand. But there is, 
nevertheless, a tendency toward standardizing a smaller 
number of types and sizes in an endeavor to reduce man- 
ufacturing costs, which must obviously be high when a 
big range is made with such small outputs as are general. 


Although the accompanying specification table deals 
only with gasoline and kerosene engines, it should be 
stated here that the field of the heavier types of the 
latter is being invaded by makers of crude oil motors 
working on the semi-Diesel principle. In fact, Brooke, 
who for years has specialized in marine engines of the 
former type, has seen fit to put forward a small single 
cylinder semi-Diesel motor. The latter type appeals to 
users of commercial craft, where weight is not so impor- 
tant a consideration as fuel cost. 

Among gasoline and kerosene marine engines the four- 
cycle type very largely predominates, accounting for 93 
per cent, the two-cycle motors including the range of 
the original maker (Day) of the type with crankcase 
compression, the largest of these being a two-cylinder 
model termed 16 hp. with a bore and stroke of 4%4 x 
434 in. 

Only 17 per cent of engines are put forward as burn- 
ing gasoline exclusively, the remainder being offered 
for either gasoline or kerosene, or for the latter primar- 
ily. An impulse starter with magneto ignition is stand- 
ard on 35 per cent of engines, the former fitting gener- 
ally being put into or taken out of action by hand. L- 
head cylinders are the most widely in evidence (67 per 
cent), the T-head variety, which until comparatively re- 
cent years predominated, having still further receded, 
though still appearing throughout the range of two 
makers and intermittently in that of another. Valves in 
the head are exceptional; with an overhead camshaft. 


(Continued on page 398) 
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' ia. Fuel | Normal | Impulse| Lubricati Valve | Go Tyee! | Tweet | tame | “ats 
* Name H. P. or lo. re rma mpu! rication alve vernor o! peo ine i 
Four | of and R.P.M. Starter System Arrgt. ater oil Pump Only Only 
Cycle | Cyls. Stroke Pump £ Lb. 
5 4 |1-4%x5 |Ker........... 72 240 
4 rot aa | ee 110 360 
4 , SS Ga ~~ Ses 205 800 
4 4-1034x124 |Ker........... 364 1520 
$ 1-10)4x12}4 |Ker........... 575 4620 
2 2-1034x1244 |Ker........... 895 9100 
2 4-10}4x12¥% |Ker........... 1480 19800 
4 4- 234x 4 |Gas. or ker..... weed 308 
4 1- 34x 4% |Gas. or ker..... 80 308 
» 4 2- 344x 434 |Gas. or ker..... 135 420. 
4 4- 34x 4% |Gas. or ker..... 260 812 
} 4 | 1- 45x 6 |Gas. or ker..... 161 700 
4 3- 45x 6 Gas. or ker..... 341 1176 
4 2-5 x 5% |Gas. or ker..... 240 
4 4-5 x 54 |Gas. or ker 385 1372 
4 6- 5 x 534 |Gas. or ker 580 1904 
* 4 1- 434x 5% |Gas. or ker. 1322 590 
. 4 4- 25¢x 34% |Gas. or ker. 2242 500 
. 4 2- 45¢x 5% |Gas. or ker 236? 750 
4 2- 43x 57% |Gas. or ker 2322 820 
4 4- 354x 434 |Gas. or ker. 2812 890 
4 4- 45¢x 514 /Gas. or ker. 375? 1344 
4 4- 55¢x 5% |Gas. or ker 4292 1680 
4 6- 55¢x 5% |Gas. or ker 8422 
4 8- 55¢x 5% |Gas. or ker. 1000? 2910 
4 2- 314x 434 |Ker........... :. el eee 
4 4- 314x 434 |Ker. ame ER | Se 
4 ot Sl See 1653 1071 
4 E226 TEe.....ccccee 2503 1280 
4 it i | are 1653 1452 
4 OGG e TRG... ccccass 2653 1590 
4 2-6 x8 Naa scwkcwws 3003 1753 
4 4- 54x 7 s|Ker........... 3503 1908 
: 4 3 a eee 450 2546? 
: 4 i ee a: 750 3000 
: 4 1- 54x 6 as. or ker 784 
. 4 2- 544x 6 =‘ |Gas. or ker. 190 1120 
. 4 3- 54x 6 ‘Gas. or ker 310 1568 
. 4 4- 5144x 6 |Gas. or ker. 415 1960 
4 1- 3144x 4% |Gas. or ker 85 240 
4 1-5 x7 |Gas. or ker. 81 500 
4 2-5 x7 |Gas. or ker 146 800 
4 1- 5%x 8 __|Gas. or ker. 650 
4 2- 5%x 8 _—|Gas. or ker. 214 1000 - 
4 1- 8 x10 Gas. or ker 150 2000 
4 2-8 x10  |Gas. or ker..... 240 3000 
4 3- 8 x10  /Gas. or ker..... 330 4000 
2 1- 33x 334 |Gas. or ker..... vu 140 
4 1- 354x 414 |Gas. or ker..... saad 160 - 
4 2- 35x 414 |Gas. or ker..... aaa 425 
4 3- 354x 414 |Gas. or ker..... a 700 - 
4 4- 35¢x 414 |Gas. or ker..... wae 830 
4 6- 35¢x 414 |Gas. or ker..... aa 1050 
4 5% ane 1100 
4 — 1655 
4 ade 2100 
Ss 4 igs 1500 
e 2 38 75 
2 55 175 
e 2 90 300 
: 2 110 450 
s 4 200 634 
a 4 325 832 
’ 4 440 1200 
ie 4 500 1450 
4 650 1920 
e 4 940 2070 
re) 4 1200 2800 
| 4 100 225 
Ps 4 175 390 - 
4 280 700 
4 —_ 5068 
% 4 1804 670 
‘ 4 3006 1100 
3 4 4004 1000 
4 5004 1500 
f 4 5604 3200 
4 9004 5050 
€ 4 12808 8300 
iY 4 1000 100 220 
4 1000 175 400 
x 4 600 pone 2800 
4 600 3470 
4 600 4140 
= 4 500 5400 
4 500 6050 
d 4 500 9400 
4 1000 420 
f= 4 1000 530 
x 4 1000 672 ° 
4 800 JNo........|Pres6.....e..0.|Toeeeeeees[¥@8...0.0.(Gear......(Gear..} LD | es 
t= 4 800 INO...... +. [Presse ...ee0.|Toeeeeeeee[VO8.......(Gemr..... (Gears) LP ttt 
4 800 [No.....-+.}Press........+./T.....e.+[¥O8.......(Gear......|Gear....) lt ttttt 
4~ 4 900 130 900 
r 4 900 1350 
‘ 4 900 3705 1670 
>= 4 650 185 2200 
4 650 280 2744 
1, 4 650 505 3572 
0 4 650 745 4400 
4 800 120 560 
n 4 800 170 800 
4 1250 224 
ft. 4 1250 364 
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Two Price of Weight of 
Name H. P. or |No. Bore Fuel Normal | Impulse | Lubrication Valve {Governor Type of Type of Engine Engine 

Four | of and R.P. System Arrgt. ater Oil Pump Only Only 
Cycle |Cyls. Stroke Pump £ Lb. 
4 4- 54x 534 |Gas. or ker..... 1250 610 
4 6- 53x 6 |Gas.orker.....| 1250 950 
4 6- 554x 7 |Gas. or ker..... 1250 jOpt.......|Press..........|18......0../NO... 2... [GOAP. 00... /GOAP......6.] ween 1220 
4 |12- 554x 63 |Gas. orker.....] 1250 ne 1540 
4 |18- 554x 7 |Gas. or ker..... 1250 la 2200 
4 1- 314x 4% |Gas. or ker..... 800 807 400 
4 2- 334x 434 |Gas. or ker..... 800 1087 585 
4 4- 334x 434 |Gas. or ker..... 800 1587 780 
4 1- 54x 7 = |Gas. or ker..... 550 1157 820 
4 2- 5%x 7 |Gas. or ker..... 550 1807 1030 
4 4- 54x 7 ‘|Gas. or ker. 550 2887 1840 
4 2- 734x10 =‘ |Gas. or ker. 410 3247 2360 
4 4- 744x10_——‘|Gas. or ker 410 5407 4250 
4 oe oe a eee 850 eeu 500 
4 So 2? | ere 850 use 890 
4 6-4 x5 /|Ker........... 850 ae 1300 
4 1- 44x 6 = |Gas. or ker. 800 116 470 
4 2- 44x 6 |Gas or ker. 800 174 625 
4 3- 4%x 6 =‘ |Gas. or ker. 800 222 900 
4 4- 444x 6_|Gas. or ker 800 260 1060 
4 6- 44x 6‘ |Gas. or ker. 800 360 1610 
4 2- 644x 8‘ |Gas. or ker. 600 326 2060 
4 | 3-6%4x8 |Gas. orker..... 600 i 428 2695 
4 4- 6}4x 8 |Gas. or ker..... 600 Eccentric. . 514 3205 
4 6- 64x 8 |Gas. or ker. ... 600 Eccentric. . 733 5010 
4 1- 434x 5% |Gas. or ker..... 850 seus 600 
4 2- 434x 51% |Gas. or ker. ... 850 ry 950 
4 4- 434x 5% |Gas. or ker....< 850 seus 1300 
4 4-4 x 5% |Gas. or ker 850 Pere 950 
4 2-5%x 6 |Ker........... 700 150 1120 
4 4- 5%x 6 |Ker........... 700 290 1680 
4 1-4 x 3% |Gas. or ker. 900 ines 150 
4 *| 1- 5%4x 434 |Gas. or ker. 800 . 300 
4 | 1- 64x 5% |Gas. or ker. 800 450 
Thornycroft®............. 15 4 ™| 2- 4%x 6 |Gas. or ker. 1000 924 
Thornycroft®............. 30 4%] 4- 43x 6 =‘ |Gas. or ker 1000 1918 
Thornycroft®............. 26 4 4-4 x 5% |Gas. or ker 1100 1316 
Thornycroft!®............ 50 4 4-6 x8 |Gas. or ker. 700 2912 
Thornycroft!®............ 75 4 |6-6 x8 _ |Gas. or ker. 700 4000 
Thornyeroft............ 70 ee Se So rE 1300 1190 
NN ooo .cdtio-sa 09 kOe f 4 1- 44%x 6 |Ker........... 800 330 
Is ei naisiwsaes cos 14 4 |2-4%x6 (Ker........... 800 530 
Watermota! 3 2 |1-28%{x3 |Gas. (outboard)} 900 62 100 
Watermota. 3 2 | 1-2%x3 |Gas........... 900 34 } 60 
Watermota.............. 6 Ss 19 Sars ie........... 900 55 95 
Ree 5 4 1- 44x 6‘ |Gas. or ker... 700 140 670 
NS BN cise wenie ons 10 4 |2-4%x6 |Gas. or ker... 700 210 950 
ee ae 20 4 4- 44x 6  |Gas. or ker... 700 350 1510 
I ee 48 4 4- 614x 6% |Gas. or ker... 650 680 2660 
ee 70 4 6- 634x 6% |Gas. or ker. 650 1000 $135 
Se 15 4 2-4 x6  |Gas. or ker. 800 170 670 
OE eee 30 4 4-4°x6  |Gas. or ker, 800 mace ror 
MIGIIET. 0.0.00 cncccceccee 16 4 4- 3%x 4% |Gas. or ker 1000 340 670 
SEN a ciwkewxssuaee 30 4 6- 3%{x 5% |Gas. orker.....} 1000 420 950 
 __ RRRORROIIEH 60 4 | 6- 43¢x 534 |Gas. orker.....| 1000 800 1450 















































1—Overhead Camshaft; 2—Price Includes Reverse Gear, Stern Gear and 
Kerosene Vaporizer; 3—Price includes Water-Cooled Crankcase, Reverse 
Gear, Ete. ; Price Includes Reverse Gear and Stern Gear; 5—Price 
and Weight with Reverse Gear, Etc.; 6—For High Speed Boats—with 
Overhead Camshaft and WBiectric Starter; 7—Price and Weight with 


Reverse Gear, Etc.; S—For Commercial Craft and Auxiliaries; 89—For 
Fast Launches; 10—For Yachts, Fishing Boats, Ete.; 11—For High 
Speed Boats; 12—Price and Weight for Whole Outfit; 18—Lubricating 
Oil Mixed with Fuel. 





British Marine Engine Practice 
(Continued from page 396) 


they appear in all one maker’s engines—the high effi- 
ciency Green motors already mentioned—and a similar 
arrangement occurs in a small new model Ailsa Craig, 
a well-established make with a range of four-cylinder 
types having many features common to automobile truck 
practice. 

Throttle governors appear on 61 per cent of engines. 
The gear-wheel type of water pump with phosphor 
bronze gears is most widely favored in British marine 
engines, being used in 50 per cent; next comes the type 
consisting of an unringed piston and an eccentric rod, 
the solid plunger type with cam or crank pin operation 
coming third; only one engine has the purely centrifugal 
type of water pump so widely used on cars and trucks. 
Gear-wheel pumps for oil circulation still more largely 
predominate, being represented on 72 per cent of engines 
as against plunger 11 per cent and piston 9 per cent; 
one maker uses skew cut teeth for the interior pinions. 
The oil pump is almost invariably outside the sump of 
the crankcase and is usually located above the crank- 


shaft level to increase accessibility when the engine is 
in position in the hull. 

The majority of engines have a system of lubrication 
embodying a hollow or drilled crankshaft through which 
the oil is forced by the pump, but the pressure system 
rarely extends beyond the crankshaft, the camshaft bear- 
ings having catch-pits over them, while splash serves 
for other interior details. This represents an advance 
in design over that of quite recent years, when a simple 
drip feed and splash system was the rule. 

In general appearance British marine engines are not 
“clean”; they do not exhibit an attempt to secure sim- 
plicity of controls and connections which characterizes 
automobile engines; they have the appearance of em- 
bodying many afterthoughts, and they are not, in the 
main, manufactured to very close limits of accuracy or 
interchangebility. But some of these shortcomings are 
intentional. The location of oil and water pumps is 4 
case in point; they are purposely placed with exterior 
drives and well away from the crankcase in order that 
they may be more accessible when the engine is in posi- 
tion with, usually, its crankcase enclosed in a part of 
the hull or below bottom-boards. 
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Exports 








Export Figures Show Sound Basis for 
Future Business 


Closing months of 1921 showed an upward trend in American exports. 
Total business during 1921 reached 28 per cent of 1920 total despite 
greatly decreased unit value. Comparison of yearly statistics difficult 
since there never yet has been a normal year in export trade. 


By George E. 


in automobiles and automotive equipment for 1921 

reveals that the year was one of drastic deflation 
and readjustment, with the low point having been 
reached in June, July and August, and with the closing 
months showing the natural upswing that resulted from 
the bettered business condition of the world in general. 
The position of the American exporter of automotive 
products at the end of the year may be likened to that 
of 1918, when the war closed, with every sign pointing 
to the larger demand and to the greater volume of ship- 
ments that came with the succeeding years. This re- 
assertion of demand is again in evidence and, without 
a sudden expansion or a boom in the foreground, we 
well may expect shipments of much increased volume 
and value. 

The trade in late 1921 bore many general resemblances 
to that of 1918. The volume in the two years was some- 
what equal, a comparison of the shipments bearing out 
this assertion quite closely, and more than one exporter 
in late 1921 found orders on his books to duplicate almost 
those that were coming in as the war ceased. The auto- 
motive industry then was beginning to readjust itself 
to a changed state and to sense the demand that was 
springing throughout the world for automotive vehicles. 
A somewhat similar situation presents itself to-day. 
Commerce has gone through its deflation period and is 
adjusting itself to what, in want of a better term, we 
may call a normal progress. In this normal progress 
there is need for automobiles, trucks, tractors and equip- 
ment, and this need is again beginning to assert itself. 
The difference is that the desire a few years ago was 
for pleasure and luxury vehicles into which to sink war- 
time profits; to-day the demand calls for vehicles of 
transportation, essential and necessary in the daily con- 
duct of business, industry and agriculture. This, rather 
than luxury, will be the basis of our future trade. 

A capitulation of the 1921 sales from the United States 
shows the following results and comparison with the 
preceding year: 


\ STATISTICAL study of the American foreign trade 


1921 1920 
No. ’ Value No. Value 
Passenger cars....30,941 $32,573,665 142,508 $165,255,921 
Motor trucks ..... 7,402 10,300,404 29,126 46,765,781 
Parts and accessories 38,949,574 85,362,093 
, ere ee 16,466,155 52,570,103 
WOOEE -okancndnncdaceeuns $98,029,216 $349,953,898 





Porto Rico, Hawaii and Alaska not included. 


Quisenberry * 


To this must be added the shipments of tractors, motor- 
cycles and airplanes to complete the statistical story of 
the year. ' 

Shipments valued at $4,583,234 for eight months, 
March 1 to Oct. 31, from Canada are shown in tables 
published elsewhere in this issue. 

On the four major items, with no consideration taken 
of the greatly decreased prices at which these products 
were sold, the total business in 1921 was just 28 per cent 
of that of 1920. The wonder is not that the amount was 
so low but that it was so high. When account is taken 
of the dumping, by some manufacturers, of long-pending 
orders in late 1920, the business situation that prevailed 
in all quarters and the lowering of prices, it will come 
as a surprise to many that such a total was possible in 
1921. This can be accounted for only by the fact that 
American automotive equipment has won a solid place in 
international commerce and that its buying could only 
be slackened and not stopped in the midst of the most 
drastic deflation the world has ever known. There is 
every hope for the future of such an industry. 

However, the comparison of one year’s exports with 
another is almost a futile pastime. There has never been 
a normal year in this trade, so short a time has elapsed 
since the American makers began their overseas efforts 
and so short has been the time since the world, outside 
of the United States, began to realize the essential trans- 
portation quality of the automobile. However, the sale 
in 1921 of the major products (cars, trucks, tires and 
parts and accessories) was nearly three times that of 
1914 and just below that of 1918, the figures for these 
years having been $36,704,073 and $124,016,496, com- 
pared with something more than $98,000,000 last year. 

And even this total does not reveal the true volume 
in 1921, due to several factors with which some manu- 
facturers may not be acquainted. These are the overseas 
construction of Ford cars and the volume of shipments 
from Canada. Ford assembles cars in many centers, 
such as Buenos Aires (where his plant within six months 
or more has been doubled in volume to a capacity of 
150 daily), Sao Paulo, Manchester, Cadiz, Bordeaux, 
Copenhagen, Cork (for tractors) and Yokohama. The 
cars, trucks and tractors assembled in those cities are 
as surely American automobiles as though they were 
made at Highland Park. Their total shows, in the export 
statistics, only as parts. 





*Managing editor, El Automovil Americano. 
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Ford supplies many territories directly from Canada, 
the Ford Motor Co. of Canada, Ltd., being authorized to 
do business with the British dominions and colonies of 
Africa, Australasia, Asia, including India, and the Pacific. 
A recent announcement from the Canadian Ford company 
stated that there were now some 100,000 Ford automo- 
biles in those sections and that, at the end of 1921, ship- 
ments were running at about 50 per cent of normal, 
with steady improvement being recorded. 

General Motors, which vies with Ford for first honors 
in the export field, is now shipping all Buick and Chev- 
rolet orders to every country from its Oshawa, Canada, 
plant at a rate that in early February, according to a 
statement of the company, was about 80 per day, and 
directed to such territories as Argentina, Brazil, Latin 
America, Australia, Spain and many others. The first 
of these shipments was made from Oshawa last October, 
although most of the orders during that month were 
shipped from the plants in this country. With November, 
however, all Buick and Chevrolet shipments were made 
from Oshawa, being cleared from Canadian ports or 
through New York in bond, thus not showing on the 
official export statistics from this country. Cadillac 
and G. M. C. trucks are still going forward from United 
States plants, as also have been Oakland models. How- 
ever, with the formation of a Canadian Oakland com- 
pany, the export shipments on this line also are being 
transferred to Oshawa. Further, a certain other volume 
of General Motors sales are credited from the London 
branch and have no part in either American or Canadian 
figures. 

The extent of these Canadian shipments by the Gen- 
eral Motors Export Co. during the last two months of 
1921 and the opening part of 1922 has not been under- 
stood by many American exporters. With a reorganized 
personnel and with representatives throughout the world 
ready to take immediate advantage of any change in the 
general business situation, the company has again built 
up a heavy schedule of overseas business. Much of the 
plans of the General Motors Corp. for increased produc- 
tion this year is based upon the expectation that foreign 
sales will be materially heavier in 1922 than in 1921, 
and this seems justified by the current volume of export 
orders. 

A statement from the General Motors Export Co. shows 
shipments of 195 cars to England and 176 to other parts 
of the world were made from the Oshawa plant in No- 
vember. These figures were greatly exceeded in De- 
cember, when 564 cars went to England and 774 to other 
parts of the world. Besides England, Australia and Ar- 
gentina were the chief purchasers of these cars, and 
the company went into 1922 with schedules calling for 
even heavier shipments. This volume for November 
and December does not show on either the United States 
export statistics for the year or in the Canadian tables 
published elsewhere, these tables ending with Oct. 31. 
The December shipments of cars from the United States 
were 2652, as compared with the General Motors Cana- 
dian shipments of 1338. 

Studebaker, in addition to Ford and General Motors, 
likewise supplies its overseas demands from Canada to 
some of those British dominions having preferential 
tariff arrangements. Other companies, perhaps, are do- 
ing likewise. 

No previous year in the history of the industry was in 
any way analogous to 1921. The period opened with 
certain companies still shipping on old orders that had 
not been filled while the demand was so high at home 
in 1919 and 1920. Consequently, the first month or so 
showed shipments still keeping up to a high level. But 
these late shipments were to cause many troubles and 


to halt the normal progress of our export industry 
throughout the rest of the year. Stocks piled up in for- 
eign centers, as in Buenos Aires which, early in 1921, re- 
ported unsold cars totalling 3500, exclusive of Fords. 
Shipments slackened off under the impact of these ex- 
cessive deliveries and for months new orders were prac- 
tically unknown to automotive exporters. The low point 
was reached, as was stated, in June, July and August, 
the exporters in the meantime having little other than 
orders from Mexico to keep them in business. Mexico, 
for 1921, forms a story in herself, but it was Mexico 
that for many months kept alive the hope of the automo- 
tive foreign sales manager, while dealers and distributers 
in other countries were valiantly battling against the 
piled-up surplus of cars. 

However, those who made the blackest predictions 
about the future of automotive exporting did so without 
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unsold stocks began to dwindle, as overseas dealers in- 
stituted every sort of sales efforts, marked down prices, 
started time payment plans or otherwise went after the 
problem that confronted them. The Buenos Aires buga- 
boo, for instance, blew away. As the year ended, the 
number of cars unsold in the custom house became nearer 
300 than 3500 and new orders were sent by cable or mail 
to the United States. These new orders, led off by the 
perpetual exporter Ford, began to appear in September 
and October and, generally increased from all territories 
as exchange on the various purchasing countries im- 
proved or stabilized themselves. Australia and Argen- 
tina have the honor of leading in the new buying, but 
numerous other countries signalized the better condi- 
tions by turning up with actual orders or inquiries, the 
whole being in greater volume than for many months. 

This, in a few words, is the merchandising history of 
the year—a year that probably will never be duplicated, 
but one that has cleansed the industry of much of the 
fungus growth that was its greatest enemy during the 
excessively prosperous days of 1919 and 1920. Only the 
better elements in the export business have survived the 
crash and these firms are preparing now for the more 
prosperous times that seem so positively on the horizon. 

But the statistics for 1921 must not be overlooked to 
show the localities that have become of importance to 
the automotive trade. Some rather surprising shifts 
from 1920 are indicated by the year’s totals and these 
should be studied carefully by manufacturers who are pre- 
paring to lay out their foreign sales plans and to develop 
those international outlets which are so needed to keep 
production to its highest output. 

In order of importance, by the value of cars, trucks, 
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tires and parts shown in the export statistics, as released 
by the Bureau of Foreign and Domestic Commerce, but 
with totals computed by the Class Journal Co., the dif- 
ferent territories in 1921 were: 

Canada, England, Mexico, Australia, Argentina, Cuba, 
Dutch East Indies, New Zealand, Japan, Denmark, India, 
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Spain, Sweden, France, Philippine Islands, Brazil, South 
Africa, China, Uruguay and Belgium. Mexico jumped 
from fourteenth place in 1920 to third and India dropped 
from third to eleventh in 1921. 

Canada, the leader, however, does not come within the 
province of the export office and England greatly slowed 
up purchases of completed cars and trucks, the volume 
to Britain of $12,086,160 for the year having been com- 
posed of $7,417,488 for parts and accessories, $3,352,008 
for tires, $793,644 for cars and $423,020 for motor trucks. 
Because of this condition we find the countries of Latin 
America and the Far East assuming more significance 
as automotive buyers and these are the markets that the 
American exporter should cultivate the more strongly. 


- This is borne out by a careful analysis of general con- 


ditions. The Far East and Latin America are resting 
undoubtedly on the most solid business foundations of 
any sections of the world, excepting the United States, 
Canada and Great Britain. Argentina is undergoing a 
commercial change that is truly remarkable, based upon 
a fundamental overturn affecting her most important 
crops. Wheat prices have jumped upward some 25 cents 
or more per bushel since Jan. 1, and this is the period 
of the Argentine harvest, with her big crops of wheat 
going on the market at these higher prices. This spells 
good conditions for the agriculturists of that southern 
country and should mark their return as buyers. Agen- 
tine exchange has appreciated so rapidly that early in 
February the premium on the dollar had been reduced 
to 14 or 15 per cent. Linseed, hides, wool and even 
mutton are being shipped to the United States in volume 
and the commercial situation in Argentina has improved 
accordingly, especially as the European purchase of 
grains and meats also has grown larger. Furthermore, 
with 75,000 or 80,000 automobiles, Argentina is exceeded 
in automotive ownership only by the United States, Can- 
ada, England, France and Germany. 

Australia and New Zealand, under the impulse of some- 
what similar conditions, but reflecting the changed com- 
mercial aspect throughout the world, developed an actual 
shortage of automobiles during the last quarter of the 
year and those manufacturers who were watching their 
markets with care suddenly found themselves making 
large shipments to that country. Sterling exchange, the 
remarkable gains of which are among the outstanding 





developments in world finance, climbed above $4.35 in 
early February, to within about 9 per cent of par, and 
the Australasian condition has reacted in conformity. 

Few exporters to-day look upon Europe, excepting a 
few countries, as offering many immediate opportuni- 
ties for the sale of American automobiles and this is 
amply borne out by the statistical picture. England was 
second on the list of buyers of all automotive products 
in 1921, Denmark and Spain were ten and twelve, Sweden 
and France thirteen and fourteen and Belgium ranked 
twenty. In the purchase of complete cars, no European 
nation ranked higher than tenth, as shown by the United 
States figures, England taking that place, with Spain as 
eleventh and Netherlands, Switzerland and Belgium fif- 
teenth, sixteenth and seventeenth. 

This probably indicates the European situation satis- 
factorily, with the exception that Spain may not be given 
sufficient importance. Spanish exchange has climbed 
materially and the balance of trade between that coun- 
try and the United States now rests with Spain, due to 
increasing purchases here of Spanish products. The sale 
of automobiles there was almost impossible during 1921 
because of a restrictive tariff, but that is being changed 
to a figure favoring imports and many evidences indicate 
that Spain will return to the automotive markets this 
year. It should be added that Spain is on a sound finan- 
cial basis. 

Fortunately, automotive buying became more general 
during the last few months of the year. Mexico, al-. 
though still keeping up heavy purchases, lost much of 
the leadership that was hers in 1921, when the automo- 
biles and trucks used in her borders actually increased 
in number from 40 to 50 per cent. But other countries, 
resuming trade, cut down the Mexican lead and no longer 
will that country be the only one in which merchandis- 
ing effort should be made. Cuba and Porto Rico are tak- 
ing automobiles again, Venezuela, Brazil and Colombia 
are buying cars, trucks and equipment. This is true of 
several territories of the Far East. India, which suffered 
from heavy overstocks in 1921, is buying in somewhat 
greater volume and this also is evidenced from the Dutch 
East Indies and the Philippines. South Africa has re- 
sponded to the bettered conditions and, like India, should 
be more of a figure in 1922. 

To complete the picture from 1921, it seems desirable 
to list the chief purchasers of the various products mak- 
ing up the major items. For completed cars (including 
chassis), the ranking, by value and not by number, was: 

Canada, Mexico, Australia, Cuba, Dutch East Indies, 


Sweden, Japan, India, New Zealand, Argentina, England, 
Spain, South Africa, China, Philippine Islands, Nether- 





10,00Q000 Relative standing of leading countries, purchasers of 
all automotive products—Canada excluded 
(U. S. Export Figures) 
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lands, Switzerland, Belgium, Uruguay, Panama and Vene- 

zuela. 

On parts and accessories which include shipments to the 
Ford branches, the order was Canada, England, Argentina, 
Denmark, Mexico, Cuba, France, Dutch East Indies, Brazil, 
Australia, Philippine Islands, Peru and Uruguay. The rel- 
ative standing for motor trucks, by value and not by volume, 
was Canada, Mexico, Australia, Dutch East Indies, Japan, 
England, Cuba, Brazil, New Zealand, India, Philippine 
Islands, Netherlands, Straits Settlements, Sweden, China, 
Panama, Peru and Trinidad. 

An entirely different line-up existed in regard to tires, 
the leading countries being England, Cuba, Mexico, Canada, 
Argentina and the Philippine Islands. These were fol- 
lowed by New Zealand, Sweden, Dutch East Indies, India, 
France, Spain, Denmark, Australia and South Africa. 

The Spanish and Portuguese speaking countries played 
no inconsiderable part in bringing up the totals, despite 
the severity of their economic readjustment. They are 
credited with having imported approximately 31 per 
cent of all American shipments, a percentage that would 
be materially increased if no account were taken of the 
exports from this country to Canada. The final quarter 
of 1921 witnessed an increase of 38 per cent over the 
third quarter for their purchases. The following com- 
parison has been made of the parts played by these coun- 
tries in rolling up the export totals of 1920 and 1921. 
The comparison shows that 39 per cent of all cars in 
1921 went to Spanish and Portuguese countries, against 
26 per cent in 1920; 33 per cent of the trucks against 
31, 41 per cent of the tires against 34 per cent, with 
parts purchases remaining unchanged at 25 per cent for 
each period. These figures are percentages of total world 
shipments. — 

In closing this rather incomplete survey of the export 
field, it can be said that stocks of unsold cars have com- 
pletely disappeared in many centers and are nearing 
liquidation elsewhere. that the adjustment period has 
proceeded staisfactorily and that the fundamental com- 
mercial situation in many countries has undergone a 
vast improvement in recent months, due to the bettered 
international aspect, both politically and economically. 
No considerable European competition, except in regard 
to tires, high-priced cars and some categories of heavy 
trucks is yet more than a possibility of the future, ex- 
cept in the European countries themselves. Road and 
highway improvement activities are under way in many 
sections and of immediate concern to manufacturers and 
producers, is the fact that overseas dealers and dis- 
tributors within recent months have materially enhanced 
their service and merchandising facilities. ._The export 
section of the industry, here at home, has weathered the 
shock of the deflation period and has bettered itself ac- 
cordingly. Thus, the following sentences from a Buenos 
Aires letter of recent date, written by a competent Amer- 
ican business observer, points the way of the future: 

“I can assure you that the friendship and good will 
of the automobile dealers are not lost. Also, I feel sure 
that our American manufacturers have shown a very 
ready disposition to get together with their local deal- 
ers and that the situation is adjusting itself in a manner 
satisfactory to all concerned.” 


South America Buys American Planes 


The table of American airplane exports presented in 
this number comprises the first bringing together of this 
information in complete form for a period of years. The 
tables show the airplane exports for five years, including 
twelve months of 1921. 

During these five years 581 airplanes were exported 
from this country, their total value amounting to $4,494,- 
471. Some three million dollars’ worth of this total is 
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1922 


Expansion of automotive exports followed exchange 
betterment during last 6 mo. of 1921 


of little interest from an export trade standpoint since 
it comprised war supplies. The figures for the last three 
years, however, are of considerable value. 

The striking point of these latter year figures is the 
large proportion of the total bought by Spanish-speaking 
countries. Out of a total business of $598,174 in 1920, 
the Spanish countries bought airplanes valued at $498,- 
480. In 1921, the total exports were $314,940, while 
South America absorbed $222,061 worth. In other words, 
the trade with Latin America and other Spanish-speak- 
ing countries in 1920 amounted to 83 per cent of the total 
and in 1921 to 71 per cent. 

These figures indicate that since the war, South 
America has furnished by far the best foreign market 
for American planes, and that there is a possibility of 
further development along this line. Taking the six- 
year period covered by the table, the Latin American 
business does not, of course, comprise so large a per cent 
of the total as during the last two years, since the war 
business was European. The Spanish countries did buy 
36 per cent of the total value and 19 per cent of the total 
number. 
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he = nog 5 290 92 1,088 27,277|: 44,338] 21,106) «120849 
ng Fe eC 3,375 51,619 26,028 719,460} 624,805] 551,981] 2,764,619 
MED, ocak ilatanasccdeoensssadit ocaeal Vebesesh: a detues 174 270}: 8,415} 19,143 a 
20, Pelee tld Detling. i. cone cca eee fl ARTSR cee teaP IM StU SER. | Ae UI? ceeds MS cc adtl ba pGac aban tl ebeadene 2 ldeecaslt, edeecditl, RMBccal?) \adanxe 47,941 47,941 
Russia in Asia....... pe Wal) tewneesh © deanas 107,351 194,613 18,265 4,233 ,120 
8,- ney a NR hi ree 921 1,925 2,451 3 9,479} 13,909} 19, 662 114,306 
ile Teshes t in Asia. gareaetdsrceasegehisecsreaBl ensceh | Reeses 239 214 3 5,552 83,225} 85,153 161,814 
ds, Prone yp _ i ete eR 3,826] 21,533} 102,427] 166,176] 202,363} 199,154] 389,690] 753,309] 1,052,986] 963,753] 1,462,330} 1,855,174| 1,033,010] 8,291,046 
New Zealand. . Leak * 5,150| 26,095} 37,438] 53,644] 48,111] 176,618] 285,654) 309,658] 243,468} 529,000] 1,205,309| °452°840| 3.418060 
ak- Other British. . coal”? Saaealh hessas 971 479] 1,060 665] 1,991) 4,751 4,674, 2,713 8,330] | 10,461 7,796 44° 202 
tal French........- WA Die re See ss 495} 3,032]  7,560|  5,730| 5,640} 4,383 6,272 435 9,906 7,4241 10,423 64,500 
INS oscns 4k caval \dhexasl’\ (ices 220 re 66 936 7,138| 2,107 7,961 9,037| 12,092 40° 011 
Philippine Islands 17,154] 62,631] 53,434] 69,933] 40,228) 63,756} 116,670| 178,036] 198,489] 600,646} 859,396] 365,989] 2,702'751 
ith Mid. 0 5cie. i028. 6a8 ced. Oca ee ashicad Been eye eee Ree seceee] 7,803] 1,896] 13,651 23,474 
ket PF a a MET eT are etme ieee ee 20,311) 64,938] 49,077} 29,807} 141,902] 348,473] 148,219 724,528 
of South...... 14, 655 286,401} 422,200} 811,323] 195,714| 878,723] 1,625,438 425.935] 4,754°962 
. | Ee 2,473 11,371} 9,599} 23,290] 4,570) += 35,158] | 52.461| 37,266 86,596 
31 X- Canary Islands. 76 2,111 3,261 1,3 1,018 66,738} 38,487 118,025 
PIR dia <4 0okckhdsscthecshesvslllebbced Ctbathe ; 2,316 7,163} 18,146 ,201}. 117,272) 63, 141 278,296 
can Kamerun, etc.. Ce neaiak Whe: 21,098} ...... pee ets an: 1,820} 7.6091 6,98 : 

t Liberia....... Derry Breer lndad 33 106}... 66 Se: eaaaes 318 
es Madagascar... ... vas’ ssnedh MGhksasall: (Gusccdee i aehaeel liatasadl. aula aa 4 Seer oGpaets 1,135 2 
var ERED TST ee eer se ee Serer My rare 9,928} 2,431 7,347} 1,350] 48,455] 39,104 2, 164,567 

Portuguese Africa. . r ney 47 7,064 5,339 p 7 2,529 ,085 10,423 78,725 
uy Spanish 4 rica Bcc ccehel TeGenBah WS2bedQb  ceEE.ORD cauceek!2 . SUURRIM.-cOMR Chcccaut Sicect: Meads thOs. Ucnce goa 22 me) 
tal Egypt... cover et an eapertte st tea Be 277 4,751| 2,623 7161 ......| 27,8861 104,582! 129,367} 272,889 

“Included in totals of exports to England. Included in totals of Exports to Jamaica. +Previous to 1918 listed as British, French. German and Japanese China. Grand Total '$296 ,098 557 
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July 1 to 
Country 1907 1910 1912 1913 1914 1915 1916 1917 1918 ay 1919 1920 1921 Total 
Austria (Prior 1920 A.-Hungary). 8 25 100 134 314 , A ae Fee 12 13 2/1 693 
‘ add $16,611} $26,178] $78,748} $91,781) $190,199 i ere ere $15,000 $7,927; $11,647] $508,508 
Azores & Madeira ls..........) = «s+ 13 16 20 18 / 25 12 4 118 
canons $2,006 $7,866; $10,549) $10,771) $10,119 $2,272 $700 $12,078) $11,519 $3,135} $72,280 
Riss essntn << Kore aaa 35 5 122) 94 244 RPS Be 1,62 2,45 533 5,337 
$58,859) $147,375) $140,585) $85,679) $139,681) $15,191) ......) 9 ...... $1,784, 133/$2,888,057| $379, 193/$5,963, 262 
DR areas scstye oes’ wakes 28) 17 a. susgesl,- .akaceel. ‘\aieeee / 17 12 129 
sane $1,890} $19,716} $11,457] $21,679 Kaneee Pare: $3,220) $21,105 $5,995; $91,592 
PNAS. cos cca pes ost aaah, eek, w KANO, GohaN SGN 5. SRERGGED « atumened! | SGciesd pp enbosee” - lemesedh | “Guan Cleese ee 2 2 
6c heal ashen ‘soonest; “Seeknee “ AGGRaED Geena  Poeeiaee Paceeeen Lice Gomes $1,040 $1,040 
MR a5 ccs ss angen cucee 263 219 806 1,21 2,519 if 119 6,668 
sii $30,464) $46,024) $41,976) $77,149) $176,947) $156,296] $548,971) $932,768 $2,961, 948/$1,349,134) $159,586/$6,719,812 
PL eas cia ciicvegeensee ie) -aaeeell . @aebeel | sesetel Secaaall SORCSRE, <9GSSDSEE | || acess | 'SSGROEE | weicael MacseG named ] 
kcvcea  <Ssegeka | soocaskh Jassakee.) shaghee. akbseell .. danedak. . Aeedeeh.  Gevcdeck \, ‘sasical | cece” “ote $2,106 $2,106 
PON oS isaicneteoneeeaec a. aQkboeel nabeees 24 51 106) Eo axkateh «= <GaeSeSE, Uc eaeeeed + (betces 187 82 33 514 
MeGkAE amine $26,203} $53,568) $83,835 $9,163 besa eR te +eee:.| $254,378] $124,859] $44,250] $608,305 
PENDS. ens cece ee Wl 246) 57 818 1,427) 451 2,08 1,36 1,169 8 582 153 11,048 
$489,047) $771,869) $469,721) $615,086; $919,060) $252,909/$1,428,325) $836,557/$1,518,858) $331,144/$1,999,773] $933,234] $359,071|$12,710,873 
re ree / 28 845 1,41 ME. tapwcel  leatsGal irsumbel.. ccctcah .  aaacee 37 22 2,997 
$141,371] $265,218) $226,227) $764,389/$1,040,787| $17,364) = ......] cece ee] cence e] wee ee] eee eee $72,319) $45,538/$3,091,135 
EE ee ] eee 6. 9 15 ae Seen: 34 86 8 237 
i eee $1,673} $6,576; $33,030 $6,077) $16,165) $11,518) ......J 9 ...... $27,493) $86,276] $10,653) $212,174 
Bsiskieniiniacncal 5 aes. ane 4 5 25 36 12 eee Bea 2 686 122 1,368 
‘keke aeteeu $9,355 $4,080} $28,256) $28,431) $118,398) $79,913 $6,580 seeeee| $407,822) $876,740) $130,048/$1,693, 494 
NG 5 sis cass Sos eusnccReee) ) ‘awyceuhe Copsseedl! cceehy liakghtell sce beeet. aChaael, | concesSl) wesvaele \UccetauUal axeeal  sekexs a haees 2 
Soeeeell \ keeeeeh, mest  japeebell gastwekite oeseseiy Gaceeel <peawean “apeGdiN tackecial areca $3,500 ones $3,500 
| are reise: (Maman: lmmeenee, i 2 5 a” ates i 15 25 74 31 173 
oe ern See $1,016 $2,488) $2,128 eee $5,134) $11,396] $22,666) $58,526) $30,553 $8,450} $142,357 
GE aan rene, 21 331 34 114 382 186 129 21 26 604 2,832 
an $249,192} $333,193) $193,037) $280,961) $241,466) $70,265) $217,240) $126,432) $78,228} $32,345) $59,531] $682,263 a $3,280,139 
PMB cco. cssacpectcco dl 69. cextekehe WASeRES Pcasaeu | susQGe | ASGEEEEL, SRG! Ganeeenl  MEGee GEE uuaeccl ~~ cucueenh "aaa / 
Kae Sspteeh Béksawe, akitedee jee 1 assed | ccdaendh) Gaeesell. « cist)  eesacsl ‘acct -adead $1,200 $1,200 
Malta, Gozo & Cyprus, ete......) 6... .] cee ee Ret mM §6oxenaceh  aetesel askaeall 4eGnene | xpewan 29 146 5 236 
Veeknenl iennes 500 ae $422 wekeas nee aiiesesais Knees eeeee-| $19,065) $129,504) $40,603) $190,094 
| ee ae 33 103 Wl 14 96 4 PAAR ae 1,160 , 103 398 6,/ 
$49,146} $76,957; $78,363) $94,163) $117,131) $131,801) $399,017) $612,495) ......) ...... $1,387,680/$3,616,862| $427,776/$7,139,851 
PMI 56.2 senckiasean neces 22 14: 125 7. 9. 97 18 1,835 ,200 5 ,504 
$330) $20,669} $66,897) $66,689) $118,338) $89,357) $592,560) $944,002) $115,810) $398,266)/$2,355,339|$4,025,685|  $67,500/$8,889,080 
EE BS. oie cacsed © ecesee . lomeesOh, Aivoesteht | xQnell CoO eaeeacll socket GeeNaen Useeteee t mueeeel  senees 232 107 339 
Sein Sheth otesetae Avie steam / ospemcte ‘sexeueall. esa Saute ocacmeese  *peeeee $237,139} $92,278} $329,417 
PM soctas Nutoniew tga aeons 73 14 204 223 26 540 18 1,812 
$58,931] $65,545) $18,255) $198,975) $271,421) $270,987) $38,228) $405,880) $843,837) $40,331|$2,266,804 
eres rrr, nels (aan Se = Rs Gee - asenge? .sceeeut | seeccs 3 173 124 755 
$30,337} $17,018) ...... | ae eee ee SE eee $277,884 $150,634) $132,265) $670,428 
Russia in Europe.... ........ 32 9. 61 5 926 907 26 7 6 101 14 5,731 
$27,638} $107,310) $254,047) $484,913) $898,458/$1,527,768/$3, 142,616) $943,003/$1,136,400 $6,605 $8,426) $68,449)  $19,564/$8,880,336 
A Ee TG io. chniahal  “esande 4 Th «Wks C Aeaeeel , Veaacech! kcoctad. weexeel  nasxala 6 
Oe ee $2,520 $1,160 $2,843 $2,950 $4,200 ee a een pantenn RE worcenh  OanEee 
Rs the esis ork Ra Bees 10 / 174 186 83 7/ 364 1,125 1,205 459 1,458 3,796 422 9,442 
$10,640) $18,330) $116,202) $127,621) $64,758} $59,555) $299,367/$1,195,887/$1,346,826] $610,844/$1,759,606/$5,576,482| $738,030/$11,991,663 
| Ee meee CON as 53 69 256 324 1 238 390 95 / ; . 920 ,674 
$63,051} $55,118) $127,729) $235,918) $253,588] $108,652] $180,869} $360,554) $111,377 $2, 800/$2,021, 948/$6 , 766, 770|/$1,039,275)$11,454,648 
Switzerland.................. | Tee ¢. 1 22 79 2 9 3 ] 428 1,413 275 2,265 
eee $7,873} $24,965) $56,838 $1,244 $4,499 $9,248 $1,533 $1,646) $472,549/$1,781,968] $409,619|/$2,784,236 
Turkey in Europe............. Wh |) .aseend 13 Dick scoatel' <ceceah wees -eeeesel asaee 68 593 57 801 
i ee $13,886 eee WO) «cosee | vcdanul | ‘Aweeesd «,.cuegaall «nancy $52,504) $544,984) $54,106) $708,082 
OS eer eee ee rr (ims ee 1,258 5,660 3,783 6,992 8,321 9,8) /, 88 5,150 18,732 853 : 
a $2,391, 984/$4 403 ,361/$2,893,785/$5,615,487/ $6,849, 145/$6, 933, 806/$1 ,444,346/$1,712,672| $134, 102/$5,573,843/$20,964,717| $793,644 |$63,618,540 
RN icieiksnoes  Cihenaeats 739** 12 22} 6 25 143 158 4 ar 25 540 ,603 
$1,414,056**| $18,109} $28,901 $8,104; $46,948) $82,708) $124,138 $2,991) $217,000) ....... $34,633) $617,257 $5,025/$4, 250,264 
Er me ee ee iaouani SE | 34 6 a <<  sccoall  wepecae  siceen 914 902 28 2,120 
ee $5,500} $22,186 $5,538 $1,593) $157,091) $55,014 aS ms dia’ -+++++| $897,065/$1,023,255| $21,349/$2,205,441 
Jugoslavia & Albania***...... .|**includes En/gland, Irela/nd and Scojtland. a Acted obec -taseeey “Reeseth: saccsah  _swnvtee 1 35 7) 
. ‘ts Jugoslavia anjd Albania**|* Previous |to 1920 clajssed with SlerviaandMjontenegro. | = ......] eee ee] cee eee] cee eee $10,431) $29,119) $39,550 
EE StS os sergacche ses pepe. deeseeEl> .oveeeS SANGRE GESGROE G5SGAGR  caeeeee  ‘Sklewesl <eeeusek  4o<acek  Seaeee + ‘agecee—e  aiaeee 1 
eek” Gasset “conceit lenilhe.o Cah nell cade. RRR ‘paltie’ Pitsade aia mia  Goaeel $1,800 
British Honduras... ..... El éesceee, Aivanwee ! oe 1 8 6 25 20 14 95 
ee See $1,800 $3,9 eee $5,774 $6,858 $4,650} $15,598) $13,593 $9,988) $69,260 
ee rr renee oF 61 3,102 6,288 6,723 4,377 4,127 10,017 14,421 12,985 1,625 R 8,047 5,242 " 
$969, 385)$3 , 340, 326/$7 , 560, 655) $8 ,229,324)$5, 445, 052/$3, 723, 125/$6 555, 334|$11,143,740/$10,189,865/$1 , 461, 776/$9 , 393 ,009/$10,872,5911$7, 186, 865|$93,276,607 
kkk sae | Gee 13 13 20 9 60 37 as 20 98 20 510 
pcan $1,823} $12,603) $14,955) $17,877 $3,897) $28,325) $23,125) $85,070 seeees| $19,470) $116,291) $28,254] $368,839 
SUID csc. carte ai 1 19 10 26 10 24 35 34 125 185 71 606 
$2,743; $22,094) $38,109) $14,892) $36,763) $12,012) $23,552) $36,174) $46,657 $1,815) $151,667) $254,551] $102,141] $800,371 
WR oo esicsedcca stad ©) Siewedh ). Seacue 4 31 34 42 22 44 35 243 
dean! “Meese $7,114 $8,100 $3,286) $20,422) $22,652) $24,564) $12,292) $11,093) $14,549) $42,248) $39,663] $206,475 
Nicaragua....... saat ea ee oe  incecel. uaceeeall ~ waaweeeh & sseeeenl --<akeee 6 5 28 71 15 9 328 
CRORE  Gseeect “decd ° ken ce 1 ee nee $3,109 $2,120) $32,031) $28,991] $61,923) $170,165) $11,044) $311,433 
PNG uk es cee 13 20 39 58 i 228 356 1 / 173 316 1,754 
$1,170) $13,289} $14,271) $43,432) $51,906) $85,990) $170,964) $216,711; $93,329] $13,864) $164,698] $323,929) $277,193/$1,503,937 
Ee, eee Stl. 6 i 10 16 68 75 3 86 191 16 576 
swiss $5,565) $10,658) $13,212) $13,323 $8,888] $54,598) $62,314) $68,297) $36,884] $124,996] $287,088] $24,007| $735,139 
RMR: isos. cs cesceskiaad |” |. Seawenht reese! \seeatee © awsestehs eases scOemel’ ; oOiacel chesenen Wbessaae 'Pitncieae. cyveeh.) saeco Ue foc ence 
NN I fo oe a 46 245 273 235 1 383 2,8 2,578 7 J 4,0 6,750 22,46 
$681,086] $459,077; $418,599} $423,123) $239,166) $66,830) $309,200/$1,642,011/$1,653,545) $793, 614|$2,360,346!$3,525,210/$5, 183, 791|$19,006,558 
PORE. i.) Saasedd. , cecckedls wamekeEi! Piossmet) Fhe eel Ol Suseeth, aoeeael ‘“eskeuell litsoaoei, ceameeeh wale  —concocii Jo. ueetanaenee:, 
Newfoundland & Labrador 3 / 5 27 138 / 
$9,828} $18,285} $13,812) $10,353 $2,761} $11,681) $15,632] $38,910) $34,676) $72,887) $160,414) $148,518] $16,577] $576,153 
Barbados*......._...........|Includes Bar|bados, Ja- 14 1 1 1 
maica, Trinjidad and $11,310 $5,973) $12,320 $8,699} $30,688} $62,364) $33,198 $3,300} $56,797) $118,663} $43,799] $409,642 
Jamaica®........ Tobago for} 1907-1908-; 62 66 2 3 4 / 4 1,969 
1909-1910.); = ...... $52,659) $59,131) $61,475) $61,622) $205,239) $202,375) $149,673) $39,701) $116,425] $401,789) $165,013|$1,596,470 
ee eee Meee ae t 47 2 / 4 / 1,4 
ingen tl Giese $31,343) $39,902} $49,079] $40,281) $87,167) $112,014) $100,571) $18,474) $137,564) $414,674] $97,929/$1, 136,323 
Other British West Indies x... . 35 102| 7 13 3 | 12 24 / 5 892 
$56,059) $157,459 $1,960 $6,716) $11,061) $18,463) $51,612} $80,879 J $15,603} $35,966) $127,046) $62,199] $803,962 
RMRE gschaseteoe: 67 120 202) 223 297 35 3,698 3,529 97. 871 2,887 ; 1,692 24,549 
$129,226) $187,392) $234,569) $242,686) $254,428] $745,695/$2,091, 295/$2,545,071/$3,029,813/$1,295,485|$3, 121, 228/$7,096,895/$1 428, 162/$22,908,146 
Pee)... OO Wee eewede 5 4 3 3 9 18 23 13 27 66 45 217 
ee ae $3,303 $2,131 $2,954 $1,375 $3,426 $9,114) $12,313 $9,194) $20,010) $46,925) $27,359] $138,827 
es, «hE eee geen 19 13 21 32 12 2 13 69 39 249 
eee? Genes $1,647) $14,590 $9,605} $16,829) $10,945) $19,191 $7,435 $1,295 $7,369] $67,376) $21,059) $178,917 
iS. 5.2525 sascd.”  eeanesk. wsceoehh,* ~ aseees 5 65 54 101 293 248 25 156 148 22 ,118 
oe eee. eee $3,877) $48,377; $34,906] $63,670) $154,990) $146,698) $21,561] $137,929] $129,713] $20,647| $763,368 
PN he csc ae ee) Lalas / ee tae 10 29 102 22 179 36 623 
eer $1,510 $910) $24,499 $1,485 sade $3,788} $13,780) $54,613) $18,408) $158,594) $171,293] $26,173] $475,053 
Dominican Republic. . . . 1 / / 7 W 28 131 191 248 99 173 593 102 1,623 
$1,650 $4,000) $12,739 $5,382) $15,195) $14,609) $60,127) $96,173) $157,607) $87,290) $174,204) $577,560 5, 848/$1,315,795 
PR osc ores 39 268 7 1,062 940 626 4,399 3,924 3,525 559 2,202 597 613 24,00 
$58,070] $174,677) $860,350/$1,181,735] $963,586) $294, 129/$2,065,439/$2,336,001/$2,666,898| $708,853/$2,711,232|/$5,828,057| $850,991|$21,277,221 
eet Soc eae ee eee ae 2 4 10 26 141 15 4 14 24 83 
eR ee $1,493! $12,764 $5,462) $16,208! $100,151! $105,408 $8,548! $13,846] $39,639! $17,036! $322,105 











































































































Exports AUTOMOTIVE INDUSTRIES ; 405 
THE AUTOMOBILE 
Juy ll to 
tal Country 1907 1910 1912 1913 1914 1915 1916 1917 1918 Dec. 3 1919 1920 1921 Total 
693 52 64 554 987 299 81 272 873 1,575 442| =—-3,273| «6, 251 285| ‘15,268 
8, 508 ERE Ney er $57,037) $67,687 $662, 883/$1,035,247) $264,992| $52,939] $157,968] $523,383|$1,000,011] $424,317|$2,580,304|$6,761.382| $418, 834| $14,356,322 
118 3 30 78 5 120 826, 2,58 3,399 673 454 797 99 9,3 
2,280 ies titan ticaelenl $52,005) $1,824) $39,873) $109,982) $160,194] $64,327] $530,211/$1,821,842/$3,576,511|$1,009,964| $700,997| $992,539] $142,288] $9,249°204 
5° 337 ie. | eee 12 42 110 9 39 91 173 164 30 253 962 22 2,093 
3,262 NG ciiiheiizeccivcecad Se $22,482) $35,386) $113,334) $69,620) $34,956] $58,525) $118,937} $121,422) $27,542] $298,383/$1,247,976| $144,751| $2,309°369 
— a Beers fee oe 2 21 74 2 20 62 137 142 22 84 201 28 822 
1,592 7 ities ccikicctedl oe $2,168} $20,578) $55,372) $21,229] $11,233] $44,396] $106,478] $130,086] $29,471 $111,051 $288,884) $39,461] $866,455 
a rr er Ser: reese RPE Tet Tbwosien (cme (emecne: opera) Macs Wcberms Llupeck asesvar Saeasore 4 
1,040 ais cnestscessenll — Aeeseel eiiuengl — eentgall  ancsdall “eendgalle = pueeiellt. eaueeitl’ aan: aac WS Saezeel, deka $5,788 
‘ cae es ee 4 20 18 16 6 73 1% 180 18 9 130 10 717 
9,812 British Guiana.............. | 00s, $5,952) $17,306) $14,313 nae onsen on. we apenas $18,472 $00,008 =e aaa: — 
1 en Mc Ge eer eee EN; Se ey Sache. | pkey | Races 
2,106 PO aedeicissiseen = oecadl ceased ~ cence foes ;| $3,948) $4,492 $7,181 $11,797 $17,775 Bit ; $3,872 $12,706 $8,260 $70,031 
514 gue Ree”. aoe. =e ©) Sere es ee ees 
8,305 French Guiana...........-...) 0 pL $580 oe, Oe ee $1,000 $498} $3,632 $318} $2,167) $5,264) $1,000) $15,017 
1048 5 ae ities: aevity 5 6 40 BN ar toeal 13 102 1 187 
0,873 Paraguay................... $2,304) $1,200)... | eel eee $2,308} $2,256] $20,192) $5,025)... $5,780} $64,967} $1,200| $105,879 
13 70 36 24 59 400 784 257 599 1,297 6 641 
1°135 PUB iniassiiivascvnrstevivs $6,428) $5,004) $10,833) $55,646) $31,362) $20,658] $40,388] $295,558] $913,669] $395,253] $662,528|$1,249°546| $185,362 $3,886/878 
237 1 20 177 183 6 285 1,165} 2.232 418 1,844 | 4,090 164, ' 10.941 
2,174 eerie rarer: eee $625) $23,666) $235,097/ $273,253) $167,269} $25,706] $150,540] $612,838/$1,177,463| $307,221|$1,757,623/$4,055,458| $297,382] $9,250'082 
1' 368 pee 26 104 126 227 518 542 160 38 293 883 27. 3,193 
"494 Venezuela.................. CM scceni $28, 180 $109,499 $102,073 $143,086 $314,156 $327,507 $97,485 $56,021 $300,888 $821,490 $273,425 $2,574,810 
- BB fie... f taenciel ceewedh cence rr 
3 500 AdeM......... ee eeeeeeeeeeee PTET Terese $7,998} $20,990] $6,706 $9,166] $7,968} $6,879) || |.. $25,197| $50,387| $10,518 $146,597 
173 . 16 8 78 89 144 122 264 509 3 409 1,158 1,774 99 5,956 
> 357 China..................000, | $15,255] $13,785] $98,730] $90,459] $143,619] $119,635] $191,932| $383,371| $818,659 $402, 275/$1,414,844/$2,356, 699 $582,808 $6,633,167 
2,832 ee MC Morey ToS TOY RRO MarR Memmi Figen fnsyntins? pogrom eae. ctosahe/ J 
), 139 sass cvescenes FI Speen” deneteh cereal cae Le ees goocec|o seep ose ga} 519 4,519 
/ ° ee I, EC MC me | ere eer rr ylae Mery PAM ett = ai Pompe ties: 
1,200 seccciancend nagkhan: ET Ee MEEK Ebi Uren MMiaea: Mlapey: Lgmes 5 $3,000 Sica wtadesd $68,491] $19,807 $91,298 
236 — | ee MTC. rc Srcic Memeo TY TER Tee iar Cie Ne Pec GSS Eetwrew Wagar on 
), 094 email a eR pie Pee rae Bee Tipe Teese Ae Soames CE TA sec: = steed > and eae $11,342 
5, 148 Gin Sune x Listed separately prior to 1918, as |Kwantung |thereafter.| ....-.[ eee] ceceee] ceceeel ceeeeel leeeeep OLLI | ittttt}. ore" 
. i Berens sens, OE ee RE Bi mare Grr paces Emme Sr: hein Seer Tee abe ee ee 
r 504 pa ee memes I nD, <aeatael | stugaiee. aeaneee coxa | re ae 119 
1’ 080 pe Gitte, eee $5,100 > scisiial, © aca Manin yoo ;| $17,796} $7,321 $20,335 $28,995 orn eee $89,397 
lh iS a es eee 
417 Chosen... 20... cece eee f STEEN $10,270} 3... $6,095 $1,800] $4,780} $3,832) $1,300} $2,295] $9,272] $311,457] $1,871| $358,075 
"812 Betitels Bette 26 3 315] 2,289) 3603 73 27| 2,624) ~—«12,014 820| 23,133 
I i cath i es ea $26 ,067 ae $203,740 a. an. 1,658,259 e006 ee oa.ne ne er —< weer e 
755 . , 
428 Straits Settlements........... $4,754] $20,955] $86,668] $319,247 $70,210} $239,715] $585,820] $202,221] $53,934] $572,320|$2,638,794| $149,013] $5,213 926 
"731 Other British Best Indiec.....| °**""" 4 25 39 25 239 110 at asaety 490 4 1,182 
336 nn ae $2,875] $20,882] $31,245 $20,208] $168,685! $80,033} $17,740) ||... $114,609] $540,146]  $96,251| $1,175,764 
16 Dutch East Indice 67 33 120 27 105 1,064 3206 1,272 1,078 1,820| 4,765 675, | 14.985 
39500 (i ND RO CO... ....-.-. $36,629} $21,768} $70,055] $198,378 $87,306] $753, 128) $2, 642,330/$1 , 302, 800/$1, 359, 811/$2, 369, 241/$6, 500, 062| $1,061,059) $16,766,366 
), 442 ei tated) jineusesie! Semaech «© edcacal’ Faadancee ecaue 8 18 18 12 37 537 32 662 
0 i Ce seesesie fe  Oe yoo a ~ noe? eee wes $3,033) $17,967/ $21,175] $18,069} $43,918] $568,961 $40,258 $713,381 
674 WMMisecccevccniceel "ene “Sevan, ‘sstecel "senses. Suaandal | secaasl’  sangede  c augue oleae, ale 
1,648 varieeigenecnnmmnae ME! RO uaEeY MABE Mimiiin Boum: ERs OR a 2 ie MS pe $6,502} $6,502 
cord Peg G.daliee..........f  oesteel several  covsecl ecsesel  seuctel «— dneaai| senses) autanshig ckadsu  -aeaseal eeebedll | edasdull.acaaieneaeee 
"801 Watt ces cescsescusas 9 2 ma es a 2146 730 
ai ictal hi tae $7,372} $3,788 $91,228} $86,006] $188,121) $341,191| $125,143] $916,210 
"409 ye ee oe 15 12 2,139 1,514, 2,805 ; '281| «11.995 
a PRIA AA tienreveexnigenony, $19,242] $26,759 $2,040, 897/$1 , 608,516|$2,890,034|$2, 983; 137 $983,542 $11,875,426 
603 : DOs. RAS EHE tonesell— ceecesl — tesknel “ages bandadc ‘apabede” Samaede Po ace auee face cemeeteceecemee tee 
264 wnplehnemeeniahs MO Sap Mun Miberns, GR ore Mere WRG: WS pe ee ee a $34,964] $34,964 
120 eee) eG 2 8 37 185 
essai tiie, See feestin $1,048} $4,625] $2,275] $76,718] $18,923] $103,589 
46 Russia in Asia................ 2 3 wares , 
550 $1,884 $1,760 $8,425] $11,734 $52,145 $124,235 ees $3,547,595 
1 Wiis iihicsadccKs 
800 as $1,569] $6,407 $60,220} $22,005] $70,210} $92,457] $73,498] $465,265 
95 Ws siicicicccdl | eek 2 oe ee ee ee 1,214 377 1,731 
ic trteua aide deacie: Meee A: $1,200} $650} = $824) = $5,662} $1,000) 9} pi $3,965] $116,347| $930,661) $277,746] $1,346,607 
- CM AMD... ss... sscereeee] | oeeenel  Sumasel sevaeel — seeeanl  eesuseh | eaueedl- second. autbedt,, “agenda. pameed) sasaeul’. caged * ocsceue eee 
510 NTC aE 62} | 437 4,307| 1,582} 3,905] 8.8821 + °3020| + 43,793 
839 $57,731| $268,274 410,557/$1,492,899/$4,016,751/$9, 936, 869| $3,065, 909| $39,760,261 
New Zealand,................ 69 3,554 1,818 639 2,959 ,671 691 23,596 
371 $120,533] $55,236 $784,206 $2,558, 118/$1,453,311| $607,807|$3,314,891/$8,190,277| $875, 552| $23,425,977 
243 Other British Oceania.........) cecece|  — wevees 2 28 19 30 7 23 32 i 257 
— oO Oe eee $6,014) $2,081} $18,227| $11,062] $20,863] $5,955] $17,264) $34,670] $11,018] $227,396 
328 French Oceania..............| 00 eeeeee 6 8 92 22 12 3 il 13 10 232 
eae canine: Gees) $900 $45,184) $7,482) $56,789] $12,330 $7,612| + $3,368| $11,118| $14,255] $10,643] $186,606 
754 TE. iii ‘snk eee = see) eee 1 7 12 12 7 8 22 14 84 
Be Pee > ee ii eres iets > $5,000} $3,208} $5,847 $11,029} $4,935] $6,285) $16,165) $10,245| $63,064 
576 Philippine Is..............s0-. I 614 407 861 1,019 1,714 603} —2,381| 3.452 47| (12.917 
139 ian $175,626 $697,175] $425,001] $859,450] $686,731/$1,373.204| $616,437\§2,629,348 $3,992, 108 $476,484 $13,432,035 
r Tt ARC BW e 04444 om ence stews ecccee eeccee eocces Seecdée esende eocces eeccce eccces 
or Neat Gabel acstedl eeeseall. <euedade — weeeeslt ot -ocessell Lucenctei';  désnedll--cMS con ae 
464 CR sessccsescef — sncegdl neeweal — sendenlh_- )adabagh » denned ) UaNaaae Joma uae asmtt nS ne ee ee 24 15 39 
— %B pete cee |. =| + ‘*se060§ <cenpnsh sessed) obhieal Gakeman aaaeeill’ Gueeenee Gaeceee = eee oes $16,325 $9,198} $25,523 
ner British W. Afriea............. cael anand 32 #2 63 2” 202 #8 357 753 73 1,809 
is ia emai eS Seen eee $18,319] $20,899] .$35,361} $144,838] $115,772} $37,351] $393,405} $913,814] $77,890] $1,760,337 
4 British S. Africa... ........... 2 75 331 1,279 1,618 695 859 3,423} 2.14 541| 3,019 688 596, ° 23.431 
3, 153 $1,817) $61,185) $306, 606/$1, 157 ,895/$1,437,883| $731,278|$2,040,977|$2,378,380|$1,706,136| $530, 951|$3,462,330|$7,795, 194] $687,738] $22,448 403 
60! OT icine cccseiavcl © aanea 1 22 14 9 120 237 94 112 14 82 373 112 1,247 
— oe ee a ee $10,463; $14,998) $12,802) $34,430] $75,188] $137,245] $55,681] $75,778| $14,445] $80,954| $432,819] $133,866] $1,085"582 
1'969 Ci ocascictcce. wena 1 3 10 15 27 51 31 Be  actea 6 150 67 379 
ae ae ae eee ee $850] $2,066) $6,426] $6,956] $12,015] $32,935] $24,525] $5,378} 11... $10,162} $196,216] $55,077] $355,836 
1455 French Afriea................ i Ti 10 es ausaad 2 41 1 198 36 94 1,010 
5,323 $950| $18,188} $20,164] $7,297] $17,273}... $1,155 $301,720] $69,718] $718,935 
892 ROO oo aeccccnccncthe ' Releeh” Sedesecee ledee 5 9 20 4 6 108 
3,962 RS wea pee Gees $3,175] $14,136] $4,865] $7,760 $27,976 $4,690 $06,323 
4,549 POEL So catcntcangossh” “iacencee |. s daaeoaee” —abedeel ihe easel awesties > eeedaedel eee wage 
18,146 abort  » * © Ufone ~Mebtesie. | Voweewebee ceccandia Tace@aait Na etaeieee Sprit: eran $3,075 ‘ : $4,275 
217 Miia ssh ckssveveeeies — -leenclt wacaami occas | pee! TRG: terri ie ‘il cessed al 
a: Nai, Seine _ Sere Cipher ee ; ; 
ae WIR Gi cicddccccc cei 1 cnaeeehe® Se ee, veh al edecedth Paecaies 7 3 13 
8,917 OE re es eee Se | mene: | Mamta OO See <a Ere $2,532 $3,000 $7,999 
1,118 in EE eS Meet Mies Mle tre 63 25 52 364 943 
3368 RSD iss Se ORe Sire So Bieter Sie $29,497| $10,847| $20,574 $340,490} $61,485) $682,297 
6B Portuguese Africa............ ] 6 56 ‘ 244 31 454 
5,053 initeiiie $2,110) $5,302} $13,096) $16,102} $21,563) $7,301} $38,510 $282,203 $23, 502 $452, 754 
1,623 panis. eS eicecctsarsahh  ‘esessapi: -cokecep scmeceh  -eeedagpaisceencuar StCceiPL siccwodalwe caus cece mga eel Mim tso =e weer ee er come es 
a Ce en errs Gere rie Tiere: Were: kes Soper Soko Se a a $6,950] $6,950 
4003 NF I Be: 2 i 5 16 22 i 25 38 2 6 230 1,558 212 2,143 
17,221 $887 $998} $2,872] $10,156] $11,437 $695} $18,352} $22,113] $17,300] $20,850| $165, 244/$1,553,898| $135,365| $1,975,064 
83 
9, 105 Week 2,862) 6,926) 21,757|  24,293| 28,306 23,880| 56,234] 64,808) 52,312) —14,345| —-67,145| 142,508|  30,959| 553.799 
—— $4, 890, 886189, 548, 700!$21,550,139!$24,275,796'$25,392,963| $21,113,953! $40,660,263 $48,612,632'$45,331,366'$15,698, 106'$73,700,527 $165,255, 921 | $32,583,675! $51,644,708 
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AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


February 16, 1922 


Truck Exports 








Country 


1913 


1916 


1917 


1918 


July 1 to 


1919 


1920 





PNEE Ss soi tans tanasacsstebomexons 
Azores and Madeira Islands.......... 
RE os cio ss ese Piet edeswepenes 
DIR Sosa iSoennesasssenpseees 


NN 55 auecdce ntcnauhsenewesae> 


DI i isvsin cs cacentnseneekbsesers 
Poland and Danzig..............-.-- 
ee Sere ete ee 
II 5.5.5 55 cc orcs se eens ese 
Russin in Europe... ........cseeeee- 


Serbia and Montenegro. ...........-- 


Turkey in Europe 
AC eee ee 
SS Se eee ee 
Re ec cre 
ee ee ee 
Yugoslavia and Albania.............. 


NE, So. a apres exons 


MAIER 55.05 oc ci sive ce sicsvnvebevus 
IR scieiip ca ssneescc case nes 
SEIS 5 0555s sono ens eeese sha toner 
PRIN v6.0 5 5isic 5559s 05005450 peis 
ST Teen Cer Tee 
INE Ss ocu sarees ececnc ce sete; 


SS ET PEEL re eT 


Miquelon, Langley, Etc............... 
Newfoundland and Labrador.......... 
DMR acanhs ak sae scsaectsssose 
POI oan ps0 cheese ensyee¥erskeny 
Trinidad and Tabago................. 
Other British West Indies............ 


Virgin Islands of United States........ 
Pine SE ORR BIOS... 5.050 vce sisenve. 
French West Indies.................. 


Dominican Republic. ................ 


I vinivcg nat ssst0 de spoueseeens 





2 
$1,528 
3 
$2,120 


eee eeeene 


6 
$10,709 


See e eens 





184 
$119, 468 








1914 1915 
a 
RN Tin |. 100 
pears $365,000 
ARIS A Mee 4 
aN $25 ,033 
pechipn ts le be0 
$5 ,070|$13 523,843 
24 4 
$18,462] $2,800 
iataeeweel hie ws 
$1,800} $426,570 
hn <acicgh| Seeman F 
$1,229] $8,000 
RAG, Mie eet 5 
$1,452} $19,009 
$3,852] $4,689 
$12,075] $10,291 
ved: al aaa 
$5,322) $7,606,885 
Se cecents 0 
seetaienks $6,300 
SO 
1 10 
$900| $17,600 


were eeeee 








103 §,306 
,099/$14 042,325 


$11,250 
1 
$7,033 


306 

$705 ,213 
2 

$4,165 


ee eeeeeee 


2 
$3,372 
8 
$2,910 


ee 


eee eeeee 


$93, ry 


8,909 
$12,544,258 
20 

$65,000 
30 
$57,277 
19 
$29,050 





8,268 
$18,723 ,403 
22 
$271,745 
8 
$39,776 





387 
724,827 





2 
$4,916 
6 
$14,540 
1 
$2,500 
32 
$55,171 
1 
$1,300 





eeeeeeeee 


re 





ee eee eeee 


29 
$55 , 808 
6 











1 
$2,245 
63 


ween eeeee 


46 
$97,910 

7 
$10,360 





25 4,085 
, a, 


4 
$1,203 ,328 


1 

$3,700 

6 1,108 

$1,381 - 

$900 aan 
$4,323 $5,512 

+ 6 

$4,094 $3,373 
be'ceesme 1 
sanoneaieg $2,509 
75 47 

$97, " $47, ge 
$868 $14,811 


2 
$2,675} $7,250 
$1,505) $3,400 

8,285] 98,775 
$5,722} $18,301 
$500| $89,914 
397 654 
$722,519] $1,130, 982 
ea 
A. weanisekey 
SS ey 

7 
$13,305| $49, 626 
11 
$1,324, $10,578 
a2 a1 
$23,640] $13,323 
141 51 
$146,255] $50,124 




















6 
$2,997 
6 
$11,792 
2 

$800 

7 
$15,089 


$3 ,304 


279) 
$539,070 


eeseeeeee 
eee eene 


$1,200 
8 
$11,597 
8 
$4,094 





10 
$18,500 
38 


$3,816 
138 
$307,778 


643 
$1,339,380 
10 

$12,783 


25 3,521 
,835/$15 , 143 , 226 


26 
amie 
$24,310 


selenide a 
$294,772 
815 


14 
$94,951 
2 

sae 
$5, ps 
$409, its 





0 890 
$1,342,575 
2 


$1,779 
16 
$19,948 





5 1,858 
$2,806,325 


$504 

10 
$16,761 
7 
$9,589 
11 
$16,026 
38 

$30, “ 
$8,897 


01 938 
$1,205, 664 


$6,000 
10 

$23 ,306 
16 
$14,394 
36 
$42,828 
69 
$86,479 
2 
$14,301 
916 
$1,955,509 
$3,350 
3 
$3,095 
58 
$77,085 
8 
$6,798 
48 
$75,953 
145 
$291,430 





3 
wn 
$3, 05 

$209, 985 
$9,723 
296 
$615, pon 

104 

$212,594 
135 

$434, = 

$41, 968 

3 

$4,756 
71 
eee 
$3 , 164 
38 
$22,321 
387 
$67,775 

9 

$11,557 
528 
$593,491 
829 
$1,434,715 
22 

$35 ,473 
15 
$284,197 
75 
$89,370 
10. 
$59,535 


567 
$1,004,833 
821 


$1,416,124 
3 78 


$49,767 
120 
$165,400 


4,996 
$7,148,880 
162 
aaa 


20 
$14,442 
2,149 
seaeanies 
$22,553 
25 
$38,105 
19 
$20,770 
$32, = 
$56, 12 
$118, 585 


53 
aiaabas 
$16,789 
18 
$8,542 
71 
ae 
$51, = 
$226, ak 
352 

$825 , 333 

















1921 Total 
1 19 
$520 $31, 418 
$1,369 $8, a5 
169 
$77,756] $960, B19 
bi aia $11,251 
$33,375] $2 11367 os 
$6,000] $231, 377 
10 23° 388 
$14,991] $78,710,225 
80 
$535 $67,784 
PPE bite 30 
acral $63,081 
340 
$28,846] $782,871 
1 
$3, a 
$10,297 
196 
$899 $392,275 
$1,666 $13, 293 
048 
$207,932] $1, 70° 307 
2'087 
$28,461] $3,955/412 
50 
$61,368 $96,841 
5 
$3,650] $1,630,323 
15 216 
$25, 102 $221, 423 
2 8,452 
$25,100] $27,329,046 
Prsepysyitas pa of 
27 943 
$49,592] $1,765,203 
64 1,139 
$133,600 $2 068,208 
190 
$14,929] $104,740 
6 210 
$16,715 $310,129 
1 
$600 $600 
978 $2,978 
$423,020] $74,945/849 
6 844 
$7,290] $1,679,347 
71 
$111,588 
5 
$2,941 
2 
$4,571 
2 95 
$709 $19,685 
1,144 9.219 
$1,795,129] $15,307,464 
18 46 
$24,920 $77,321 
7 51 
$5,920 $75 537 
6 55 
$15,555 $83,421 
5 48 
$14, 200 $73,230 
7 $58 
$98,790} $425,822 
1 54 
$3,166] $147,802 
Soraya ‘ai 
$1,554,554] $5,934'859 
etintaseee 6 
ansbaveus $6,000 
oe $109,918 
$1,800 $85,040 
43 3 
$51,469 $468, 035 
$61,630] $462,706 
22 1 
$17,626] $175,140 
283 4. 
$366,710 $9, 920/464 
1 
$5,701 $32,935 
$3,720 $19,510 
13 180 
$7,940] $213,498 
67 
18 $38 
$52,473] $416,171 
24 47 
$70,111] $1,566,545 
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AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 
July 1 to 
Country 1914 1916 1917 1918 a 1919 1920 1921 Total 
Gessccdeck cwaenddaal <eobcauess 20 14 12 8 Me Thdiesegas 67 
RAcAtei niwakhdededumnKdewknn ce LN wwraimaawell aeuaduaaie teas eteewates $48,590) $24,958 $38,716 $12,376 eee $146,535 
13 11 1 2. 21 200 1,540 103 1,965 
ELECT OPETE OCTET! COC CET $20,449 $2,861 $19,635 $8,300 $31,133 $19,167 $199,738] $1,191,577 $354,810) $1,922,743 
‘aseows 17 69 220 88 299 46 825. 
Piura inindcaseacddteadecaees GILTOE - chaccevac 46,566 ecmeaer $282,638 eae a $326,216 $64,636) $1,158,926 
Gvdeduads 275 35 363 
WidapeeKkvece Keeusaccacddedie ee (MMMREEE face tec $1,237 $1,236 om ome $3,285 $39,341) $291,410 $66,440 $421,159 
eddwwewwe 46 82 
PARSGASsicvcatedeeucenciaccene SQMRMNE wosedcce, $6,876 6,520 6,865 $85, 895 $41,818 $155,419 
Hoes cessel  SeecnKwesl - eigvesoush * Kddavencs § shasawaeal - wieecnecel Lehetcasadl «esiedstas 1 1 
POI a occ ledetisvccevasl Olewcenccll ees occ Wenumedel -ivkaddeeal’ weeecmiel $545 $545 
Fre i gh oe ot re A ene 2 1 35 123 6 173 
MS 6c sts eee wa rideal T Pkadedaadll deccanads ae ean ee $7,686 $114,900 
eis Mh a MO OR oe Ares) Cigees Oy |) PRS ei een 9 
WIN hiiaievkdcsdedess~cccek) Ooi ecaicdk ee $1,000 $506 om deeded $6,654 
éteedeons Soeconeee woweuwess 6 
satesnass in sap AAU Ee Te ee oma Tendagane: Matera, any wane bicene ee $2,061 GRAM “Scenadac: #, = 
3 6 25 52 207 900 52 
bodas cana decvccveuduavccceneds 5,301 $3,484 $5,830 48,776) $155,834) $139,295] $215,175] $775,398 $89,401) $1, 438° w04 
adudwes 2 4 16 2 68 113 81 294 
Saagudveuscsacdestedecdesxes $865 eee $5,818 $10,437 $15,809 $2,000 $79,196} $113,479 $32,713 $279, 597 
12 6 14 16 2 4 186 316 
Ru ssiene Ke couewheAcceacwans $28 , 228 $7,164 $13,029 $28,502 $12,410 $2,200 $24,579 on $18,911 $313 ,622 
aacecaceal Gidddcddh ‘seeucendel eecadaeden | cedicurcal<walidsaa. 1 aveadouse 3 
Adee G hans Cx Cr eSR Neer Ras pugeace ile ebecaanall TAC ceeeMeel ‘dues cen wcudeuss énadaddaadhh ouxcaedads $922 $7, 185 ecowadadel $8,110 
ideal 9 273 714 
Dalene chdea ase deaweaerouencesns Wea AOEE  veuasncce $89,799 $14,287 $26,236 $46,595) $596,715) $464, 785 $105,485 —— 
ererert Mere ree err ees Be \edswuddda 
i, TRC, ROPE |) Sa (SE RRGASEN UME MOOREN | ph gilts. $6,335 WHONUEE lékcacccan $8, 0 
COKSCEHE “Osieeececeh Vevecteee: evadeedush- ewtudecedl \easrcceedh “cecadave 1 
Maembie wa eeeded teed ween [2 ae onantnnn Witkdadh avidivena 26,435 $25 88 
“CoE Ae Pane ee: Se evens duamatand $5,027 dorcel deascasaembee cosa $10, 156 
; LJ 7 1365, 260 1,612 132 
| | ns ee ace $8,680) $208,067 $20, 25 $2,118 ae $3,262,328) $269,760] $4, 551° ‘1 
exewaes 16 7 63 822 
Straits Settlements.................. $14,381} ........ P $25 , 169 $113, 384 $64,425 on $857,410} $158,487) $1,530, 519 
oe | a | | ee 1 69 139 
Other British East Indies.............| ccscccccc!] cacoes.., aaa $27,841 $7, * anindebeta — —- $4,198 bee a 
139 32. 1,182 368 
Dutch East Indies................... $14,232 $9,567 $82,586 $162, 49 $313,725 $689,225} $2,920, 663 $922,997} $5,: 058° 188 
Steudecenl Savdededel” ccucadace 3 16 141 8 170 
BPO OMI Soccer Sir andaccch acaaasssdh uevdcac ll! dusseclaieeedicc ee. $7,290 $11,556} $117,984 "$7,522 $147,852 
SESUK Se esh KSKNRKS ES Saseedadl sueeecuedh ' Sesedddddl” Swadadddl divecdecdh Wwabtonas: 2 2 
POI ssicnecceisiscininsssl ‘enoogesed eansvnasdl covdexetdl sieaneaed ecnnsddh eeabiand adhd cen nee $734 = 
Cvdsecdech . Gededtedsh  Gedvevecsh Cicdecddsl | Caunaeceds Vecawdescdh WhacredscdPuiouscils: 14 
PP M5 innes es nsseh) Macenecssl neeneteedl endevedtahmnessiiegh weqecessd. wecteccesl "vomebeeedh ice cl Geele, $10, 663 $10, 663 
wkidiaede 1 3 8 19 26 29 94 
Per eeteccneatetiacqaneasinel | @emaadeueh Gewaeueus $780 $6,304 $5, ai $10,500 $25, 7 $55,377 $80,450 $184,329 
1 1 16 381 1,143 1,233 781 3,925 
Daas Gta Sesiin kits ute aw ew xas os $900 $3,382 $14,528 bei 787 $636,692) $1,736, 439 $1, 590, 760} $634,867) $5,027,323 
EtScteccel SHSvelestl “Sccgdddadl “Sewcqdeeh Miaadedéae atewaces sn ceacedamsle desteuas 11 1 
its eis ns aspen TEE Eee ee RED ee Ce nian Petey date Meme: ine: Pome: 5 Tae’ sadtveating $11,194) $11,194 
Sesceedea) “Cetddadeah caverudeds ‘dadawaccdy (- 9: ABN ecaseese Mdscdcedsas SE dadecvaei 24 
Nad taiitaiasindc cociidictidsuisl” nneedacne tale ae eae ial iso seeeeegs ceeeeee a $M0,60N 2000000) $13,315 
Oe venecds 15 1 eee 
MER aiisis.'oncecaeteecces oe UP ccayassgl Wasseses $1,903,221] $3,546, or $1 62,144 $18,200 $41,482 OY | eee $7, 189° m3 
wdddedeveh acdacdden 2 8 an sheseaede 
Reiss edd dadiiscceccecesnetdecdccl * <atcateacl Weasiete eee $7, 036 $6, 700 $4,535 $4,867 $12,411 $8,965) 2.0.00... $44, sii 
éuitecuas sal adecduwes 14 93 41 156 
EM 66 56.0% Sadan daccees | $1,354 $26,282}. ......... $1, 3 ssedidains $27,695} $126, pm $62, 627 $245,876 
382 201 194 418 2,749 
ain We dace eas 3 oeame hare es $37 ,378 $84,142 $295 538 $237,159 $26,274 $565 ,406| $1,439, 774 $1,194, can $4,066 906 
93 7 74 225 22 1,258 
CONE BRI 6 disco sins sac ei ccec ak, | $61,599 $31,575 eae $119,833) $145,764 $59,690} $501,488) $1,156, 310 $331 03 $2,559 , 206 
| Csdeescach seedaceuel e0keuedas 1 5 ere 9 21 
Other British Oceania................ B) esccnsdaull Suedecsuuleeideney, $2,612 $1,688 oe Pere ae $9,779 $6, 250 2,168 $24,901 
Saar Ae oe eee 1 2 6 1 1 ge Pee eee 20 
| eS ne | WE GNGE avewstcnes $860 $2, * $6,480 $1,000 $600 $9,858 wetiaedse $32,573 
Meedadveal . uavedducs 1 4 2 8 9 1 28 
| re oe | LSS | OES FONE $1,530 $2, att $5, pe $2, - $7,020 $4,706 $500 $23, 864 
z } 38 5 616 1,155 234 2,319 
Philippine Islands. .................. | $64, 805 $62,132 $88 , 286 Ress 437 3215, 108 $56, 815 $798,540) $1,818,221 $221,650) $3,475,821 
[ Meseesecel evscntesel easctevedh eeeecaceel’ Gecevedsdh axasacedsl sducdsccel “Sxaeadsteh 'uascasdccl User... 1 eee 
YF eS ee | neconsausl avesdcnsal theastendl  Sagunpedl  ecdetudcd deddideedl “behohieudl APADL ot cee Ce 
| secesakial (neice auseueeeah eetatoch anmadde audtaecaee teas lead 3 13 5 51 
POTN oo soci sacennneenrel | eerennenel Mancseaeal Atenpaqeap Searaavagh cotbteell qwatdeac ail Cain della es see $20,435 $20,435 
| EP weddasae 27 13 215 780 1,191 
British West Africa.................. | SEIN danssaxis $13, 17 $20,136 $15,097 a $1,137,335 $49,109) $1,615, 520 
} 12 70 2 § 
British South Africa.................. $54, 519 $107,085 $26,750} $102,992 ve $104,544 $005,271 
| “SeRscviseh acccncceuh Geasceseuh weseedeceh esdiccsear |" “EM adustort. 2 1 
British East Africa.................0. | GIGRE  wiedusd. $5,010 $17,338 $6,000 _— 
SRO Eas Evie Sei ses Tea prey FER Ror Peeing eds 11 18 
Canary Islands...................... f  asadesacal | SUMMED dencceccsl, cchecceeal) 5 QeeMtasadeceal eee, $4,312 $32,311 $16,539 $54,940 
5 | 1 1 339 pe 424 
te, eae $12,963 $9,217 $47,157) $355,125 $5,632 aa 
heeGid cede” Wbkwde ces 7 21 § 33 
Wenn Bits. 5 o.oo sic ceccwos ses p Lsgncnwscch! seeecatech Sesmeaassh. eeeniucdal sedeesech wadbiseslbnscude. so: $3,544 $20.736 $1,944 $26,224 
b 1esdnccaeup lngasececsl, equdceceah’ cudttedcal seesacvcsll Hbwaldesithcudc pee ed edanat 5 
PN - <5 00+ < 0s ndrrncancicseh Veaseeaiicdl ecqpeaiecl -dikeauatdl aceuapansl \acdicdeal abededeai tookiines aerate og eS $11,500 
L #ecccucneh eeeeescees egeecadech leaueceeeeh acedecgest wewheucden seedasccen eres: tT cats aaeae g 
stains OE ews wdein ads Lee; | cedenkedal | aehadicdal vasaeeele | ene $1,156 
ee ener | Cs Fieense.se Pbiedes on Rigeirec: « Teoetaten Baacenne le 
| cersesensel iqnedanccah’ @keisvecdl i) ae pide... gee oe 20 84 
SG od x: g aig ateks waeree j évidieadasl \adeeaiees $13,410 $24,376 $9,075 $56,536 
bY dedecscenP : ie tueddaceal> Sean). POM occa 12 57 
Portuguese Africa................... | vereeeree] $2,604) .........] $2,808) $2,500)... $7,725 $6,408 $34,950 $9,484 me 
IR ess ccnvgteeden ett scsumicudh Seapdescdel alatadah Ce gpenesetr.. $2,118 
Ls cicesccecl lncmmsicdac | Wey eucdasehy woxeeecedl Op) Mize c UC kia Mie Selita mca 15 7% 44 137 
Dik vannxd vue oe cuereetoees | Suauacean -Gukcuukn $13 ,285 $69 , 492 $40,367 $132,768 
| 
| 3 784 13,996 21,265 15,977 12,200 §,401 15,585 29,136 122,838 
(RE oe Sib Py, ys ve ‘| $1,181, 611/$39, 140, 682) $56 , 805 ,548/ $42 343 , 502) $31,874, 459/$14, 637,236 $35 , 425 437) $46,775,781|$10, 320° 704 $280, 182,248 
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1914 


1915 


1917 


1918 


July 1 
to Dec 31 
1918 


Calendar 


1920 


1921 


Total for All Years 








Europe: 


Austria-Hungary........ 


Azores, etc... 


Russia in Europe........ 


Serbia, Montenegro, etc.. . 


Jugoslavia... 


North America: 


British Honduras........ 


ee 


Newfoundl’d and Labrador 
West Indies, British: 


Barbados.... 


Trinidad and Tobago... .. 


Other British 


Cee eee eeeee 


Dominican Republic... . . 


Danish West 
in Island 


Indies (Vir- 





20 
$58,977 


2 
$4,986 
47 


pais hse Pe 
$55,320 
67 


Oe een wenes 














$27,000 


$858 


eee eeeeees 





ee eceseees 


aes re 
a 
$7,400 

9 

$58, 648 


$2,800 


Coccsseees 


179 
wien 
$4,650 





Ce resevoee 


8,862 
$8,807,131 
64 

$105, 882 


2 
$2,800 


3 
aeia 
$230 

] 
$1,632 
$1,708 

165 
maaan 

$3,590 


2 
$2,095 
$1,150 





2,570 


$1,400 
113 
$150,585 


8 
$7,614 
5 
aan 
ae 
$154,615 


Oe een eenee 





899 
aia 
$6,800 
4,620 
$5,066,823 
35 
$22,820 
126 
$85,723 
3 

$4,550 
375 
$682,379 
55 
$62,295 
38 
$139,624 


39 
$52,787 
106 
$127,178 
7 

a 
$584 
$212,985 
275 
$248, 134 
2/ 
$18,078 
20 
$28,564 


2,088 
ete 
$600 

354 

$209, 613 


6,733 
$6,336 , 233 


5 
$7,057 
4 
$3,453 
8 
$13,835 


$15,996 


8 
$6,424 
13 
$16,034 
1] 
a 
$2,550 
253 
$345,404 
14 
$14,814 


2 
$2,177 
2 

$704 

8 
$10,065 
$16,146 





156 
$128,830 
26 
$27,061 


192 
$170,374 
29 

$67 ,823 
2,071 
eeu 
$2,812 
ite 
$3,208 
53 
$81,782 
122 
$93,376 
159 
$182,891 
26! 
$217,737 
17 
$49,589 
77 
$114,610 
10 
$10,200 


977 
$916,324 
$24, 967 


ee 
Cee eeeeane 
Se eee eeees 


9,606 
$8,420,955 


2/ 
$16,591 
53 
$44,675 
$21,972 
9 
$15,718 
3 
$4,779 
5 
$6,088 
39] 
iene: 


$9,855 


4 

$3, 225 
16 
ae 
= 
$5,966 
39 
$606,739 
47 
$126,239 


12 
$18,940 





Sete eww eee 


22 
$36,410 
212 
a 
an 
$13,849 
5 


220 
$179,564 


2 

$3,481 

2 

$1,262 

3, 286 
$3,087,024 


3 
$5,239 
4 
$3,797 
6 
$8,945 
3 


5 
$4,959 
i] 
$12,964 
ens 
$150 
32 
$61,576 
$23,461 


52 
$3,011 


$1,959 

4 
$2,204 
$1,540 





21 

sei 
$2,781 

475 

$398 ,958 
35 

eis 
$202 

1,274 
$1,148,284 
34 

$74,623 
11,346 
$12,689,223 
87 
$147,434 
304 
on 
$7,758 
$8,864,609 
219 

$203 ,572 
464 
$544,556 
473 
$452,161 
83 
$153,190 
2/1 
$310,957 
661 
$1,688,327 
$27,584 
970 
$1,061,988 
$1,049,316 
33 

$33,047 

23 

sae 
$710 
17,563 
$20,541,255 
107 
$185,707 
405 
$238,938 
7 

$8,622 


6 
eaten 
$1,262 


32,889 
$30,906,949 


30 
$31,162 
62 
$52,727 
34 
$64,664 
18 

$28 ,678 
4 
$61,312 
10 
$16,088 
1,432 
aaa 
$25,851 


20 
$16,623 
9 
$54,837 
29 

$50,583 
sat 
$1,892,838 
8/ 
$173,612 


69 
$27,653 
$4,188 
17 
$16,317 
25 
$53 ,326 
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July 1 Calendar 
1914 1915 1916 1917 1918 to Dec. 31 Year 1920 1921 Total for All Years 
1918 1919 
South America) 
73 4 18 5 7 528 920 611 2,212 
Argentina.............. $103,915 $1,828 $37,926 $7,848 $4,050 ware ae eae $622,313 $1,959,992 
Asaf 06 Mek th) a eased ececscuncen udeceetaaal: odenrcactel be vsiaree 23 
Ns tas shee nic i Gcaeon cade oatee ccedule a ceeabeealh ddan. eaaillesc cose $6,300 $4,950 $3,519 $17,747 2,516 
sary 4 1 96 269 71 * 471 
OS oe a eee $7,499 $11,600 $12,600 $75,054 $308 , 236 $45,621 $474,876 
] 16 2 167 333 19 543 
as bbdehacecae's $3,175 ater: Rae $169,552) — ner $523 ,591 
exacioddixeh, iat. de ce es bo cee 69 
MEE taiiceescccech: .  SRNOD ceccecheccl  QRMREE 3222.5. $10,728 EEE o dadaéoeus ; ome = $143,035 
KchEERORUNIN wehesasadeall dasaaatees I 
ONE saab sovedconel  casveseceal pancetush axbdtabcdl ccncagandsicardeenaaiiecsenieie $7,125 $6,000 $9,507 632 
/ 16 17 32 TN aga = 142 
Guiana, British.......... $3,100 $13,727 $16,683 ae $96,719) ......... 7 $178,049 
écldeueaaeal . Cadudedas Matuekecsaes 14 
NO NIG iodo cete once snancteoceal), ceadsduaccl edassccatull Gslccccdal Cee $2,536 a $4,687 $26,962 
CECSEDESESE  Cédedeseedh \Wascaceeedne cocgeutuean, «.» Te eeehenaced / 
NUON. 6iahe-v 6:5. rte ded cod  aeiadees lh ccoduescxell cdeeazsie tt cori ea eee om nanumaseca $4,814 
<cgetdabaae CF icindudnecdal: cccankigher sen deuneed 9 
POGIEF. .ccscesccceee bo) “GRR sats sccecill .cccdeecedl oncédtedene SETAE oii sacnccdihes «so cdudans ae $16,799 
— ii 54 317 701 37 1°326 
ae eee $19,508 $101,594 $182,418 $314,018) —- eee $1,236,538 
$ésecudgeaal \eudedence< 180 
NI 6 0568 FAG dk ics adbaeae Mwadedeeenl” ox cdacdaccl dakicans qoctteeees: $5,495 =e eer os $155,913 
Venezuela.............. snail $26,149] $57,543 $76,385 $172,067 
Asia 
Oe inaducccaltincewcacas 7 26 
Seas bi oteciiide cas | ae een ye $13,091 es: 
Armenia, ete............ eNeID I: “Pegs. O80 $1,740 
ERE S| CANE eh ERE Re om LPP SE Cave oo a igh} 2 
EEE, en CCC Se GENE, Ce RO aR) “le aint: y a ~ 
Kwantung, leased territory} Ct eet na > om 
No innitidss<c: EO UPL ND OIE «opel $22,271 $22,271 
Palestine and Syria...... itbasd LA hams ag ae tg $4,500 
Te PPPReERIA Li peivebesiney FR siremeninh > “> cei pe $16,068 
East Indies, British: 
105 31 524 
British India............ $86 , 437 $294 , 668 $140,925 $533,719 
3? 145 = 224 
Straits Settlements... ... $26,81 $207 - $53 , 663 7. 
iia oe ss A $8,110 $11,160 oer $19,270 
ee ee aa $352,725 $243 , 969} $736,008 
ERT ae $1,552 $58,024) 10.0.2... $04,476 
Hong Kong............. Sacaeuiele UE  vicecea: $3,303 
50 / 286 
GING 6i.b trie eaes eo Seles eee $119,000 $57,441 $397, mn 
Russia in Asia........... $7,500 vise eindanaet $212, 692 
Ce ee tears = $20,019 we 
Turkey in Asia.......... $440 $27,868 $25, 288) $56,358 
Oceania, British: 
252 1,236 
Australia............... $279,371 $487, 152 $169 , 973 $1,151,152 
16 170 3 ri 996 i 
PO Nas kc caeccde Udscclkedaae acucoe ce. $16,839 $57,863 $46,499 $181,588 $180,592 iene $42,880 $006,908 : 
i cisais sv in Beene cca bee UN ceatdeccs Deel trocncds ee $2,000] .......... $5,004 
EP EENEERETEY, SEANERER IY ema: - abi aires ee SOAS,» Sinan $614 veeeeeeees duakeriel $614 H 
I iiekihindnes incl deacscccad weds ene a dea ae ain dcoteiich ts ccauniitcccacoaan! SE cseence $3,382 i 
idenoveded 2 7 13 1,41 2,445 : 
Philippine Islands.......} .......... $12,992 $9,560 $9,137 $28,107 $102,408 $769,045} $1,763,878 $2,937,118 8 
Africa : ? 
Ni iiyessindNconceauade decsetuvusle aendeaet ct dieetie e ee GUE iactacss $5,195 
British A:rica: j ‘ 
ER eee #4, 760 ides Sua ieee gaan veeeeneey naires ie $30,068 $35,179 
ios tice oWew ees $11,399 $3,613 $1,527 $3,240 $413,015! $683 , 286 
sinadenas $71,47 $116,231 
eatdacuds 170 2 
éadncabeas $188,680 $235,960 
344 782 
$8,205 $278, 181 $749,625 
dhiskteiys $700 
Bie pci 1 
Ry pede 118 
édda@atens $1,771 
Be 1 
vdatdawsaad $6,970 $46,645 
72] 455 1,858 7,988 23, 8,426 20 , 436 94,006 
Ps cvwcd pevcaceccexes $1,416,294 $983,198) $3,726,496) $10,540,639] $23,995,023} $9,614,479] $20,026,172 $100,491 , 932 
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a July 1 to | Calendar Totals 
1911 1913 1914 1915 1917 1918 Dec. 31, Year 1920t 1921f Including 
1918 1919 1912, 1916 
Furope: : 
I vnc ciksedcaccesawahnees $329 $299 RCA Ae RR < Se oe $43,121] $224,087 $95 $271,313 
Aceves andl Hrnmeite Gelade... 2.2 cccecces] — ccciens] «= seesse 138 are I RR BE Re 66, 698 469 77 ,928 
_ ee rer en 821; 401,900 Rte. wnscecl | scssesl, neaces $28,718] 532,532) 1,280,309 74,315] 2,386,045 
RIE int kensoGs6dGaSeencesbagnanessE — sasha 500 170 Wl | asaccel ‘Kasossl . sukuesl  -epasae ———.  wnaane 4,390 
PED... ccscéwabnvnsscactaege<d oscktandl! ocapakell oesckab- kaaSeG gracoacae  teesaall | -uumecell.. Scare 154 8,568) 8,722 

SR eer ee ne 98 16,611 11,414 12,288 Oy A (eee 1,254,324) 959,241 279,370) 2,556,620 
NDS. s. cccktsccekeroteceeresteseck ~~ setenal seach Ghsasell sevscel  ccbesk - Reeve \laahaten” ~ ueran ” eeces 4,316 4,316 
| Rae ee me tn i +78 1,545 ee Me MPT Mey ate - 23,367] 440,157 47,845 517,539 
OSs cots sabe Rees bis vow<ii meme 185,473 20,205 5,448 8,723} 425,132) 661,648) 425,149) 3,535,178] 2,369,018 384,358] 8,417,384 
DR a5 KA CCRRARaS buss saree 29,979) 401,196 132,181 = RS a ee RS Ee 33, 28 76,714 13,283] 1,193,883 
G — AE ec N a tcc tie  Subee  eseenl” SO ScGcate . Gees J. ecco SRE ee 17 43 ,028 508 43,840 

EEE NG nS) ee Ae SES 271 2,680 34,654 2,000 5.aScanias 83,449} 311,079 111,538 546,370 
Iceland SE. oc occcascncoecd §.sepheel  “essckel “ Sexaael, - “neues BR Re 23,961 , 855 991 33,868 
_ | SERRA bE Sie as 537 1,150 915 11,740} 101,362 55,913 585} 226,245) 992,648 25,110} 1,752,029 
DNR op vccccassntareosscrcssobeced = Sebheel scant SaceehEl § Sseaaaght , aseaesd Sacuean —cewbaws 30 16,674 20,736 37,710 

DENS. sip aukcckscuenscbenekaeitccsbesecie Seethel <p supe  Seeeeell Seana  aeokeel “See Cake eich Wadeenl = does 47 47 
SE en oc cc e ka hekieceheeeed  svKlek -paaeabi, “CAbSstslia” Saat  (aceaal Sezaten 0 samen” (seeker cee 1,416 1,416 
i ic NER... 55 sspenidim  950kpel —,6sberbh > poasaenll ~sateaul .cceuned  “eccaeae  “skeehe 424 72,669 11,805 84,89) 
Sg SRR CIR re ee bm ee 424 2,286 1,907 26,326 ae Sees 1,043,981] 1,813,149 112,028} 3,027,269 
Sen 1,295 456 5,649 7,394 11,937 525 6, 668 45, 1,430,389 320,256 ,640,339 
Poland. URMPRIN. iccdicccxcacsssvsenpsncl’ Sheesh  —-evescell”  <ohsbadt. sesecalh | oeesaieh . fegeaal’ -“eibersen” | eee 78, 32, 10,998 
SS Re ee 693 282 157 1,434 9,055 15,488 4,388} 176,303) 367,321 17,166 518,548 
NE ccs Cocca RRO eRcaeeeeeek © Ween 146 _ RS re er ee mee? 70,785) 590,620 45,892 08,404 
ee Sr ees en 655 729 1,168 6,480} 143,916 94,264 211 1,402 cS! i. 1,388,127 
OR SRD, CR ee Sete: 3,547 567 1,595 2,408 77,753 12,233 20,899} 825,007] 1,925,185 311,841] 3,214,019 
OS Se er ras tee 8,335 5,301 77,537 26,707 Oroatl 0 sewuas 18,825] 1,373,847) 2,619,103 566,242) 4,745,739 
DUNE 623: ccctsgonatecvexceebeenel}§=SS6EERE «= Skaask © Sehecall~=6Sceee) | Gcesal «6 geieeel eee 220,052] 628,659 97 ,376 946 ,087 
DT EOD ..5.s5 ntabd tegen uses paceman: + ede Ra) Since noes) einen 5 ae ary Maer 85,334 215,834 44,503 347 ,598 
SS a Rae Sehr ae ergs s pg 1,104,416) 1,125,718] 1,503,440] 2,655,099] 2,569,901) ...... 78,573) 1,508, = 4,178,548] 3,352,008} 29,047,161 
2 le Neu ne ace SGkmnilee Ss akeel muaeseai® 3 245 66,753} 618,071] ...... 144,294 4,390 333, 39 
DMN ote. oe cottaesaesscbesesd”~» Geshied  scsaokd Seda °"Wacoeel © eae | dvcceee “esha “See 2,220 841 ,604 

North America 

ats Some Mmm ae 401 267 139 14 _ ee 268 593 564 4,095 
NS SPI COOLIO P ETL Oe 163 727 590 3,469 2,503 6,663 6,744 4,990 26,576 
Ee Coun. hh eet ae Raabe tes 405,778) 1,324,459} 961,937) 772,574) 1,485,939) 1,766,518) 350,345) 1,021,014] 2,704,230) 1,041,168) 13,707,233 
UTNE. coc wcppcsccccpesss]  <Senpeel scapshd  “etaas «densest aeaceel psea@e “saneeg bakemud ROR 20 
Newfoundland and Labrador............... 955 693 1,668 4,034 8,243 11,317 8,952 24,319 31,871 18,674 106,978 
ntral American States: 

SEN cc cinnanakt cach esusapecne ens 951 2,793 6,877 2,381 11,918 4,018 4,505 12,301 15,568 9,350 78 ,593 
ES EE nn Re 1,343 2,224 5,547 3,406 24,545 7,089 15,642 64,981 61,776 41,686 236,666 
MII <i cw naececRwesunaeiceseeere ed «nen 299 1,392 3,229 19,657 “vO 8,813 35,489 26,455 23,529 146,799 
ER ree ee Ee mn 429 180 419 294 1,04 2,743 32,075 26,480 12,131 76,080 
WRN co ois ic sais ok outa sean ore cea 5,379 19,466 18,362 24,549 74,047} 137,609 51,959) 416,637) 482,641 147,056} 1,455,632 
I Act 200.2 21s Soin estado ae tance 52 3. 2,084 2,617 22,530 22,319 17,036 95,664 98 ,074 50,971 212,844 
| RIE) acs Se reves 144,893] 203,883 111,948 106,083} 257,413) 777,984) 566,442 805, 614] 1,438,777] 1,368,253) 6,166,580 

West Indies, British 

ar = LR eres more se 1,227 4,588 4,351 4,136 15,666 19,391 20,385 31,026 31,813 32,407 172,628 
EEE, pice eee eeras eee 11,614 30,004 55,361 36,887} 109,048} 109,097 76,099} 156,822) 271,381 130,884] 1,046,836 
Trinidad Pe TMDED soo sh aa’s sscasenscenses 689 16,364 17,023 22,672 45,654) 107,353 49,838 78,435) 184,000 122,641 677,515 
TRI ae ee ey SARE 477 1,869 2,472 3,327 21,526 25,991 20,787 33,700 83,550 19,735 222,281 
OS a RR ey Ra ere se 27,072 12,322 55, 236 192,355] 1,019,915) 1, . 233) 929,796) 2,013,071] 3,409,986} 1,372,108] 10,937,218 
Danish (Virgin ME WET. Dicks visccapeadl = oosine 540 1,739 577 2,753 6,939 ,0 8,679 21, ‘ 79,490 
Dominican Republic 321 2,306 2,902 3,062 37,441 61,684 54,755} 121,891) 274,442 138,811 718:772 

Ree reo re 30 767 746 3,068 7,386 8,190 10,390 24,137 17,702 86,060 
DUNS os Coc cccic vss beee ei eekece mae” © atin 115 1,045 1,527 19,399 36 474 32,493} 159,176] 103,374 20,898 375,908 
SRE ee eee Mee. 765 2,336 526 2,287 13,091 16,323 60,102 83,815 40,153 220,396 

South America 

MMIDOR. gu sicts.os\ccctew ass tousedv0stbamepa 3,541 8,153 21,920 34,096] 1,301,344] 1,649,840] 859,259) 1,788,147) 3,126,889 837,960} 10,129,674 
Raha SER! TRAGER Pi ioe iN, 106 1,526 3,413 9,187 20,513 22,558 ,191 31,974 10,150 972 
EER ree ere era eee: 10,112 47 ,537 11,839 27,425) 606,876) 455,102} 111,550) 1,018,055) 1,965,201 226,694) 4,940,822 
MN 0.2, 22S a Bee oan Pee Ge Ree 262 2,844 10,636 21,353} 264,608} 725,876) 481,919) 795,440) 525,635 112,338} 3,010,069 
SAIS Re, 5-4-5 ae Mn Dade: 2,564 16,211 18,925 15,239 30,298 54,648 20,276} 124,238] 183,859 64,314 573,457 
Ecuador 392 8,459 3,313 8,620 13,645 46,305 20,052 77,189 52,297 30,044 270,156 
REMMRIMMRES ooh keelh. Ga Se ee Ce agedial ~ackspal otseel  i<askan 486 2,303 
CS Sees See ere 624 2,726 3,420 3,884 10,171 29,437 39,488 49,637| 108,717 21,941 277 ,362 

| Ne er te meme 63 544 308 2,588 1,918 3,385 3,265 5,518 4,401 22,329 

ee Ry arcs Speen rere (lemme fxs learn ert es | Eee me: ee 75 81 420 322 957 

RT eee mre, oe MEET teats 16 arr 264 2,046 1,245 503 4,109 

MD. ccc e ccc cccsccerech oe cece esate ste ces 557 1,273 4,838 5,253 27,9341 107,236) 156,232} 230,812] 263,698 175,879 984,120 
OE ee eer re ee 586 1,990 17,987 11,826} 100,427) 224,694 72,735} 645,970) 903,687 157,873} 2,215,232 
a Vemesuela...... 2.2.0.2 eee ee reece eeeee 130 10,703 20,439 32,635] 128,966) 116,612 67,565 226; 953] 285,497 142,477} 1,105,661 
Sia: 
St ELEAF eee) Pane cin, Ree AEN sale cool ss eosee 55 264 440 err 1,847 16,714 8,459 31,930 
| Ee 1: < Se Ls ae 590 622 28 ,326 18,971 36,952 53,089}° 48,536) 254,784) 421,364 126,585} 1,031,917 
Kwantung (leased territory)*...............] 2.8. EES gi RO Be ee 1,42 3,71 106 7,120 
SMENON) .occccsapustcecsccseegcesaty  Sisiepine 240 2,578 2,189 3,909 927 1,388 11,538 16,966 8,373 52,438 
British India........... Lecce eee eeseeneee 874 882 3,555 15,441] 145,820) 416,411) 133,146) 557,396 1,096,377 390,931) 2,880,751 
MINI 55a 316. 9.0.4 4 40 Sisto ps'ss 283 1,133 7,174 8,595) 142,271) 214,887) 352,666) 636,101) 1,109,200 111,966) 2,649,160 
Other British East Indies.................. 160 337 30 1,883 6,692 52,466 20,236 18,477 33,169 7,894 160,763 
eS SP eee 916 860 2,677 7,688] 415,742) 347,912) 416,036] 686,873) 1,712,524 501,798] 4,300,483 
PE III c's wii ds eos mssce's 916 860 2,677 7,688} 415,742) 347,912 1,514 7,51 6,594 3,156} 1,002,044 
I cco cthnnetssne i c+csaaeek, (DiS MEE  Gekiecskts ~ouestetl, eeacyel -occeugtsl botiegeee | oN Gee ot) aieeD © kotha 345 345 
DPE s ccasccvabootaes cckacsiscedal  ssatert *Gesdoet "“aweaeklt’ “<eaecak .” edccash. SuEEEED aueoeee ”@ Gare! wea 4,843 4,843 
Hejaz, Arabia and Mesopotamia............|  «....-| wee Ae Cree: eee Meer). Men Caer eer 8,736 8,736 
Hongkong nts: eae "997 677 1,057 879 3,252 6,412) 15,289] 79,334] 41,268 48,495 262/417 
hip. sisv.c'csv.s's.0's 00's peme vind a's oebicles +e 15,319 29,975 18,629 12,741 34,243 83,235 57,441] 422,432) 491,246 191,477} 1,390,414 
Palestine NUR. oncdb vi vetesccetsiascsd Seeeeae  saeyan ts” sesalall  gevedel ‘secede Sesaeek -secdeee oGnEe “Guaooe 33,966 33,966 
SS Se eae eee 4 Seevel, esaRhbd) Sieeeell “andeekd, | senauad’ Avacane Wesewass 1,092 8,091 3,461 12,644 
- ag Esco xuGinrtakiencadnwestiieces Wiech)  sdseilel os03gE. | caches ee ee 8,806) 266,674 ve. eee 305,935 
Ey er 207 1,334 92 742 8,547 16,179 12,444 12,239] « 18,843 11,833 84,686 
Turkey i OSPR oe eee, Sammeeer me Em. <8 arenes | ree e rere 1,067 12,734 77,202 62,197 157 ,396 
Oceania, British: 
ES 5s i pniosee een eA ieecia eens 3,292 58,068 94,321 245,240] 783,209} 819,755) 496,882) 751,584) 1,498,312 260,844) 5,338,276 
New Zealand...........0...ccesseeceeeeee 7,078 26,270 35,695} 201,379] 689,705) 946,804) 354,715] 1,023,807) 2,255,999 614,703} 7,112,010 
Es sncavscctetigericarssneted saints 37 432 164, 5,008) 16,124 617] ' 7,118] | 14,074 13,887 58,335 
French... .. BeuaSeicscisisbpegerpeseer enews oD» ciel 1. vecuehe 306] sw. se 518 5,211 6,073 13,516 13,719 15,006 64,585 
Other Ocsanin...........0secercceccecess 36 7,278 5,262 8,102 10,801 2,854 8,862 5,676 4,921 64,403 
Philippine Islands.....................+.- 90,759} 100,476 141,205) 250,832} 345,702) 863,727) 423,568] 1,372,544] 2,423,198 656,573) 7,133,981 
rica: 
DEMANDS 0.0050 ssspeospaniecsericjexsv'el, ‘Sseeeel caspian | 'Seeweah ~ Gamegeh seerwel —aeaamall aeconme es cs ieee 2,369 
a eS ere meee eee 1,149 10,967 33,470 25,210} 122,940) 709,696 151, 674 1,082,544 
ey ooo cer resccereceracesverscorsecsees 8,310 17,057 27,090 32,822} 391,211) 693,065) 372,606) 479,934] 1,778,167 256,488) 4,355,017 
<p SEER, 5.52, SMe SPL a Camm PP 536 642 4,833 20,162 21,849 165 32,402} 119,281 52 916 260,570 
Comey Oa EE eee) ee SIU. *eersMiey aaswael | smeasell wasdaal,” “ureseee 4,545 18,326 24,951 49,960 
EE cciadennscbikle<dcvsecccccrst astih  -sbenee 208 63 TORE: estate ~ Saccehe 25,881) 143,772 53,158 224 ,930 
French MD esl canecueiesewkbepasaceinstas \ eked po OUR  coasicaten ewe 420 2,399 131 28,821 53,082 742 90,695 
CR is crrstkeck sesh renew etsaeSeke WSOGKGE | spamcebse “ihee mune ae ac™ a <cvost Sen scone? “ae saenee 174 
PE a Scsasverscrepipversrsersiateteh sMEbeeh es S>RSReL, g wAss0allng] aeseel Gamvaiaal edaeSNA @eeaael | Senaae 8,125 919 9,044 
SS cence cc sab sbibany meade ae eebere ale pee . idan, | Juss ake Ol Genta <« bongan 45 2,661 161 2,959 
SEG SU vas nersnbecOocssessedeesca || Seeaael " betaked*” advesenen” cote 1 ego” eae ree ae: Mer 762 
eee mame ne Me Se Uae (ame a eee 225 14,830 2,951 18,006 
Ne re rrr 1 -abetne 9 deeaen Se sigis® *Sadeun 2,698 150 29,732 1,644 38,950 
“Previous to 1918 listed as British, French and Japanese China. ‘tIncludes Casings, Inner Tubes and Solid Tires. Grand Total '$165,865,931 
























































































































Exports AUTOMOTIVE INDUSTRIES 411 
THE AUTOMOBILE 
o — . 
American Exports to Noncontiguous Possessions 
AUTOMOBILES PARTS 
Country 1919 1920 1921 Country 1917 1918 1919 1920 1921 
(11 months) (11 mos.) 
NE Sc cicccwasatedes 55 235 63 DES odavcceseus $35,701 $37,071 $42,080 $109,596 $42,092 
ana $51 or ee “= Hawall ....0..c%:. 352,242 333,720 329,892 595,765 455,893 
GWE (crea ¢ GW Gewanc cebeoes ’ ’ 
$1,456/196 $3,011.547 $2,531,612 Porto Rico........ 205,525 241,562 314,023 642,422 273,707 
Parte’ WleO ois. ose ove. oe 645 1,544 451 
$854,602 $2,075'175 $507,857 Total value..... $693,468 $612,353 $685,995 $1,347,783 $771,692 
‘fe 2,082 4,639 3,075 
Total valu@:.s.ccccsece. $2,362,283 $5,389,941 $3,106,011 
TRUCKS TIRES 
Country 1919 1920 1921 Alaska...Tires not separated from other rubber goods. 
(11 months) Maia, MAIP IEE cs ce sencdctde ded wc tions $997,550 
Mie. ocacckesaddnttts. 35 99 14 CU ddad oe esbes wrebs eed teca sheets 963,329 
$29,649 $89,748 $9,554 CUNMia cea che deadedamadceeswes caaees 1,135,412 
Mawalll oc6. chi eds ciele weld 229 495 214 Lic - tROO RULE CEL RE er 1,306,980 
$417,122 $687,390 $342,775 TEU CEC WUUENNOD seca ves cccessssccess 1,082,995 
PP We rescence cceaes 131 429 1 Pa GRR  hikins kdck ec caccesesvecedenes 712,052 
$344,887 $1,064,207 $175,388 MS osc cx du ikbdiltorckaeesikeas 812,444 
iadhdusinteteiitistanens dill 867,457 
Total number........... 395 1,023 346 WE ocr esc thastteveedaneseeenece 1,396,912 
"CORO: WONUB. si5 cea cieuci $791,658 $1,841,345 $527,717 TERRE: GET SGN os ids. weaiad és. 590,176 
American Airplane Exports, 1916-1921 American Motor Boat 
Exports 
Countries 1916 1917 1918 1919 1920 1921 totals 1914-1921 
YEAR No. VALUE 
Mahe RS a HL. IP ode OH oe La Ad 5 
Ty pertener “peereyete $57,600 1914 400 $519,584 
Norway Ce eee reer ceeeene] eoeceresee| eecceeeees| coevecees 3 ; ; ‘ : : : ‘ ; ‘ ’ eae 1915 164 $273,516 
Shins eRe SaavVeedlt smacbsack cpesikdde cl P FAMMMINER hs eect) cee l..8, cob Qele) ,239 
Sweden sage Same 1916 264 $800,231 
Egland...........-+.-] $1,964,004] $170,054) $27,775 a 1917 230 $917,438 
ix coves cc eceees manidcenes ean neohs me 1918 218 $2,460,583 
oat ag Te RESET iareameneeeh gy RAR ENE IRNEN! “P nese 4° July 1-Dee. 31 
CUBAB. 5 in cnncscvesnss $5,000} $777,974 1918 104 $2,126,682 
AL? <td 15 19 
a coh snecckssnccck daliatcwcdh! Svaxeeit ee eee $98,165] $126,165 1919 140 $358,851 
anaes 1 5 
ities eects lat alae eh Sekametcel $8,000 $28,500 1920 298 $1,008,872 
oo amass 19 29 
PR i icccedincE ~ BRE Aiccccecedh Séccctavee $79,500 $122,550 1921 171 $1,007,620 
Sc veiadisanien cies uiaeal piesa $25,180 Total. ..........-- 1,789 $9,473,377 
16 ‘ - ; 
i One $1,306] $182,596 American Marine Engine 
ee TOE CEe ’ 25 ,000 
Colombia $5,000} $25,000 Exports 
a OO, Oe ee $5,000| $282,250 1914-1921 
NE ceevecccininletss neces $20,220 
1 14 YEAR No. VALUE 
WE 2 doen cx ctte ns $15,000 $98,514 
SII iin in ded: metas rieeeeeee, $37,000 1914 11,606 $1,509,364 
Philippine Islands. ...... enaaks $61,079 $157, 679 1915 5,907 $753,476 
British Jamaica......... sieedvobal Wakes aati $875 1916 8,002 $3,139,955 
Dutch East Indies. ...... caeaseiah reeeeeeee, $172,000 1917 9,815 $2,204,114 
Nicaragua.............. artamuae $25,000 $25,000 1918 7,225 $2,553,104 
pppeMS: 1 
RASS Eee ke Iai a) Se Ql eee. $1,800 $1,800 July 1-Dee. 31 
1918 2,814 $1,496,859 
1919 10,485 $5,894,055 
269 186 20 4b 65 48 581 
WMG ivsics cesees $2,158,395] $1,001,542} $206,120) $215,300} $598,174] $314,940] $4,494,471 1920 9,615 $3, 283 ,032 
1921 4,016 $1,406,291 
Parts of Aeroplanes... $4,843,610] $3,133,903] $8,877,977| $3,249,226] $554,375] $157,608] $20,816,699 
ASR 69,485 $22,330,250 



































HE latest official statistics available concerning the 
Irish automotive trade are for 1920. The value of 
automotive products imported by Ireland during 1919 


came through as well as from England together with 
those which went direct to Ireland. The value of direct 
imported cars and chassis into Ireland for 1920 was as 





and 1920 were as follows: follows: 
1919 1920 From 
| eS eee . ee ees £895,000 £3,600,000 U.S. As ccc cece ccc c eee nccccencetees £464,519 
Motorcycles §:......... 83,100 120,000 BEY biti cngrcdery 66 06.9 oo. Pie mieteumteae 33,889 
. F CE edhuctderecivesegecdeescsase 29,332 
These are total figures and include products which Germany ............ cee eS Pete! 1,488 
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THE AUTOMOBILE 


Exports of Foreign Nations Show 
Scope of World Automotive Trade 


British, Canadian, French, Italian, Belgian and German export figures are 


presented here in more detail than has ever before been available. 


The 


compilations, specially arranged for automotive manufacturers, help to 
make complete the picture of automotive commerce throughout the world. 


tistics of other automotive manufacturing countries 

is the divergence of practice as regards the presenta- 
tion of export information. In some instances such as 
France, for example, the figures are presented in such a 
way as to mean almost nothing from a commercial point of 
view. In other cases the information is not sufficiently 
segregated and classified to be of maximum value. This is 
probably due to the fact that automotive exports have 
not played so important a part in the foreign trade of 
any country as they have in the case of the United States. 

A study of British and French statistics for a period 
of years, however, indicates that each year more com- 
plete information is being given. The figures presented 
in the accompanying tables have been specially compiled 
in convenient form so that automotive manufacturers 
may be able to analyze readily both the size, character 
and location of their chief competition. 

British exports for 1921 show that the automotive 
trade in England failed to hold up as well from an ex- 
port standpoint as did American. The British totals, 
of course, do not compare in volume with those of the 


Prtistics 0 the most striking feature of the export sta- 


United States, but they have been nearly twice as large 
as those of Canada, viewing the figures in a general way 
for several years back. 

Canadian exports took a decided drop in every auto- 
motive line last year. The 1921 figures are for eight 
months ending in November, the Canadian figures being 
kept on a March 1 to March 1 fiscal year basis. Thus the 
column head 1921 really consists chiefly of 1920 figures. 
Even though four months are missing, the statistics in- 
dicate this drop. 

The number of passenger cars exported from Canada 
during the eight months included in the returns, for in- 
stance, has not reached a total of half the previous year. 
The situation as regards truck exports is worse, as the 
eight months’ total is only about 13 per cent of the previ- 
ous year’s twelve months’ total. These percentages are 
rather unfavorable, but do not by any means indicate a 
cessation of export activity in Canada. Despite the de- 
pression, $4,584,134 worth of automotive products were 
shipped out of Canada during the eight months of their 
last fiscal year. 

A closer analysis of the figures shows that a large 





British Parts Exports 












































Destination 1911 1912 1913 1914 1915 | 1916 | 1917 | 1918 1919 1920 1921 Total 
epub op adt) Ps. NN ec coh ic eck on aad aven ccd ee cae: £14,472| £26,195].......... £204,267 
—— en £53,079] £65,706] £67,664 £61,872 DR esc Mocks en £61,485] £132,858) £67,375} £510,052 
|: PT ee ee: ee ee ed eee: Beers. Semper e. Eee home an poy ee 7 
Islands)... .. . 1 ORARERKIE IRRRINET Ts SRT? ARR: SUID RIOR: OMI Yate rt : , 21" f 
Domi cain Far Farce Is oS £240,159] €231,762| '” £298,430| " £170,569] £167,919] £271,953| £287,976] £164,478| £507,516] £450,780| £95,096| £2,816.647 
Germany £52,725, £75,278| £88,432] £63,574|........]........[eccesece[eceecees ie eee £284,153 
iif RETIREE £53,037| £64,881] £63,136] £59,579]........ £91,265} £95,510] £78,340] £111,058} £192,513|.......... 319 
Ja (including Formosa and Japanese 
“ee Te ee £10,065] £3,885] £1,782|........}........]........| £12,070] £21,579} £35,692 £85,073 
“ented ee . noeeypiaeae eee alae es Tinea, es. Menace ceeikr ARN Orbis < £14,675 £26,503 inlcadene £81268 
RARE’ RT ERE LIAR E TE: SE MII... «tk cds .< ansaid dcconoxtitletennvdcolones 1233] cao cactuk 194,193 
Netherlands 000000 ccabdubute® Ln vakedieatccaned iessciehaaibisispalesdlecas cncdilMs oak chicas es al £1,700 ©6108, O08).......... £21,623 
ARG RIES BiG. £9,945] £15,702] £11,156] £141,129] £53,551) £32,764) £177,519]... £1,392} £4,862} £1,111] £449,131 
ir: Sines Tninies Manes Hepes eae, Meter £25,198] £9,287] £25,962) £50,540} £56,010| £166,997 
RE A SEEKS TRO! CREE eatin’, CORTE: TAGS Oren. Uae oe £5,649) £42,167].......... £47,816 
0" "Re ie anemia |S DEE A Oe: VANS, SEM) GET TIB), BOOB isis sc sates scale ceaceros £31,604 yr > egpeeeeae £72,070 
Unite States of America. . 7 """"1°"* p99 540] "£39,604" £47,171] £49,249] £17,826] £20,448] £10,922| £4,422] £5,330} + £26,009| £35,569| £279,090 
Other Foreign Countries................ £146,675 £225,406] £103,488] £96,844] £92,622/£118,958| £66,348] £42,002| £46,838] £150,838] £390,312) £1,480,421 
= ne £705,454| £825,663] £624,247] £664,416] £334,315| £535,388] £663,473]£298,619| £915,656) £1,366,912| £740,889] £7,675,032 
ere Sr see eee ee £84,410} £103,357] £118,587] £139,034] £137,388] £56,574] £43,262] £36,145| £102,877] £271,034] £112,183} £1,204,851 
Monty Bast SES ELT AEE CERES RTE 5 £15,244] £19,526] £21,185] £114,981] £103,478] £77,328]..........|.........0|cecececeee £351,742 
ea a a ata easate £100,828] £104,517, £84,251] £69,342] £68,185|........]........fecsesees £163,434] £178,670] £264,670] £1,033,897 
— NN  _  vseisiw n.die-i-e's d:o-o.es ufo wys aioe os nish edohs «nica aopeele cunamuac ele Made Lanne sss san enieaee pon eeenaa te £12,053; £17,854).......... £29,907 
Pd EU Sis: oun ee eee £36,816] £27,093, £3,940) £2, £1,837|........|......0c}eccee...{ £6,354] £12,503] £13,885] £105,062 
ye ee ene £38,512) £49,820] £48,991] £38,675] £36,488] £30,302] £17,396] £8,492 £19,058 £50,033 £20,808 £376,674 
Corton and Dependant. 0.0.00... Josssssssne|seeeeezerfosnssntensfassssererdonsnsnnsateecerfonenteny sce £20415] £45,247| £12'299| —£7'884 
My hs Sn. cl dtc lt dddasen then SERRE s MEMIIE i ooo Ave lek SR ed Ee ocak es £3,173} £16,151] £7,319 £37,127 
EGE LAE A SS £30,435] £41,945] £52,847| £60,517] £61,257| £38,136] £28,518] £17,129] £47,520) £132,492] £36,831] £556,627 
J pices rebrrin 
coding — il rE STNA NRE ne OE: eee Meee ee Ge, CNM Re Ee £15,265] £53,706] £25,547 £94,518 
EE Oe A oad £37,061] £46,593 £32,702) £29,372| £21,915] £28,238] £15,630] £14,636] £10,283 £24,920] £91880] £271,230 
os STS" eegeeainns Ties pai OC RE PRG TEE SR Dee Sewn £26,271| £59,832].......... £86,103 
Other British Possessions.................. £116,428] £203,722| £34,760| - £37,791| £39,087] £38,917| £33,528] £23,836] £36,718] £77,734|.......... £642,521 
Total—British Possessions................. £458,786| £582,244] £391,322] £396,891|£387,342| £307,148] £241,812|£177,566| £474,842] £979,202| £520,463] £4,917,618 
Total—Exported from United Kingdom. .... . £1,164, 240| £1,407, 907] £1,015 ,569| £1,061 ,307| £721,657) £842,536] £905,285] £476,185] £1,390, 498| £2,346, 114! £1,261,352| £12,592,650 
















































































Exports AUTOMOTIVE INDUSTRIES 413 
THE AUTOMOBILE 
e e . 
British Exports—Complete Motor Vehicles 
Destination 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 1921 Total 
194 247 304 an MM, Oo OB .. 19 ae ae. 905 
ei i i idsilaeamailias £96,332} £114,095| £127,881] £26,852 Pt” Teenage £11,304) £58,042} 1200212" £445,215 
a7 91 154 Berean Pticawe.: ie races: 7 98 
OS iis sis viata sailed £18,560| £23,642} £40,051) £44,230| <.......| lccsecel lleceee £119,629} £82,991 £28,111, £357,214 
113 198 7 39 2 3 78 5 
RE Re ee a £41,934] £69,005) £28,098] £14,951 £965} £1,036 £2,138] £67,922 £27,607} £254,599 
Cites - (cians. of Tietie Mate ccciccccch)  cewscneel) camcscesl secadessl § Seceeedel  axcenss 10 Me” stiscides 217 
Te OR OCU 2g scwckaceh acenceash  <svavucel asdwassal ceceasadl cexswace £4,443} £161,687) ......... £166,130 
13 #2 1% 125 142 i 7 ‘ 
Denmark (including Faroe Is'ands).. . £3,382} £11,884) £30,689} £32,053} £30,813] £69,831 £54,429] £130,198 £47,490| £427,013 
82 126 4 110 410 I 2. 32 67 4.6 
0 NEE ee eee Peat: £42,736 £63,380 £87,678 £38,295 £190,848] £214,550] £38,611) £1,812,131| £248,939 £52,378 £41,413) £2,830;959 
seca  Caawserd | iuckugoel PUPAE ace cca 21 
a OORT E TEENS  —_— wr ir” ieee Pihicesen Deeiess peameiny ronan SS . £71,517 
Japan (Including Formosa and Japan- 80 69 15 ree ores 99 41 
ese leased territories in China)....| £12,976] £40,222 £26,506 £7,718 £1 1015 £7,528 ccaltepaiiie aendamadd £35,721 £112,574 £73,217| £317,477 
Renan: eutate bers Bagg 39 “keer 4 
| Oe ee £19,990] £18,007}  £30,530/ £34,745] £12,808) £4,066] |.......| ........ £2,095 £63,721 MS stb £185,962 
RE ei civacititencide Leith Glae “senkl ade) eaten 1 usread 1 cake £9,073 ket ee £121,186 
i ig sniccnvs'sc coccecdcnsannsdl Sacueapdh  wasdecedh veslpual. adeesinadl’ aiecnasdl . ibbenkaal Ooasaases lt a 2ecdsa ee oe £55,302 
(Tne, canis Tenney Gaiames Brakes isha Doietom | Bassi Cie ee me RT| Sheree £24,246 
aS Tn aiiee Rinne waren eininces; Pe viass | Perms OR ec a laren ite 30 
irene merlrrin Tints: Tapani Eiirvetith Do akainy | gatowie | Seki  N m ate FR ce: £19,968 seatiasad £19,968 
A cic nncciveckincstdiacl Sckadeiall  Saseotell sudenanll <btesta Ghaktuell! (ilies) See fis eee £5,741 £94,556 
8] 103 312 ieee ees be Cl teen 6 4 2,459 
| SES perce See eees £39,704] £57,547 £114,806] £187,525] £194,727| £445,545 £493,501) _.......] 1....... £10, 189 £9,100} £1,482;734 
34 1 60 22 20 23 166 79 625 
a ately ear ots ah £15,576 £16,588 £25,421) £11,290, £8,523] £12,117 £159,739 £92,435 £424,194 
Jiteddeuan dedaudeae a ae Ae ee dAwewees Fccunaae uate ] 
iit iii dvscevakedeliccl -deentted dilactid «aaa atta pease pateeee £53,119 ae £70,403 
a a | ee ee Dek laoik lahat Tio: £103,315] .........| £117,209 
76 64 74 3i 30 473 
United States of America........... £27,516] £41,464 £41,339]  £23,792| £80,136] £37,144 £41,290 £43,963} £414,214 
463 I I 84 7 310 1,164 3688 
Other Foreign Countries............ £137,459] £158,671) £172,070} £165,166] £36,518] £49,832) £40,405} £76,034] £51,979] £238,222  £883,332| £2,009,688 
1,027 1,521 2,541 1,607 1,072 1,381 1,127 2,634 915 1,780 1,495 17,100 
Totals te Foreign Countries......... £465,645| £627,346] £780,120| £631,104] £511,109] £883,330} £600,298| £1,902,917| £691,898] £1,543,670| £1,252'409| £9,889.846 
1,208 1,118 1,055 1,191 430 145 3 53 258 189 5,681 
ee ee £433,530] £402,389 £348,017] £369,306] £129,344) £42,778) £9,039 £733|  £32,530| £179,739]  £144,308| £2,091,713 
706 1,223 1121 718 340 12 74 287 1,570 552 7.440 
NS nT Re Tat £276,275| £252,010 £379,195| £325,777] £206,061] £106,616) £69,305} £81,306] £203,393] £1,132,631|  £540,763| £3,573,332 
i 123 169 94 7 10 3 3 2 3 #2 
(OTR Cones 2s oe £67,280] £77,683, £91,511] £54,531 £5,925] £7,993] £1,150]  £1,800| £2,600 £2,938 £58,749| £372,160 
28 3 321 117 47 12 1 5 184 84 1,930 
Cape of Good Hope................ £09,996 £117,237 £172,491 £95,168 £31,503 £10,307 £3,320 £246 £8,041 £105,107 £53,267 £697,673 
Ceylon and Dependencies........... £48,964] £53,207, £57,102} £46,975} £18,869} £15,982) £1,646] ........ £3,952 £45,838 £24,200 £316,735 
NOR, ..o.00cscccvndccch “Gadeasedl cdduveccl  weddiacdl cGedcacdl  dblusoadl atdkesesdll (NEbaacatcleiaty occas inn ann Coat one £27,901 
iiemeede adidesedl uallaeldl aldieaa A deectiaa” ecee 136 44 188 495 
(ree MNeRh Tevebibeeg: Tim wire ides icy “Pangani (Tet a £16,542) £40,044) £26,726] £150,016 £35,360} £268,688 
116 197 % i4 16 7 16 52 
Federated Malay States............. £36,130} £45,987 204,449 £22,883 £3,815 £3,255 £1,505 £670} £9, 589 £41,632 £27,396 £257,431 
EPs men ere £24,779| £27,644, £31,857| £32,563} £6,981 £3,620} £1,802} ........ £3,592} £32,044 £23,641} £188,523 
594 829 907 604 184 30 61 464 51 4,300 
SN os os sncaudrsivens £193,583] £221,188] £245,096) £249,924) £154,489| £51,443] £8,200] £1,528] £34,052] £297,879 £99,869] £1,557,260 
Straits Settlements and Dependencies 128 180 285 165 39 54 eee 24 256 67 1,253 
(including Labaun).............. £47,647] £66,792} £87,085) £48,664] £10,524) £15,721, £14,300 ........ £10,987} £183,190 £53,267} £538,177 
155 239 262 149 rr, 59 8 7 7 26 999 
I ig ie ad foe £53,600} £84,373]  £83,180| £51,333} £13,208] £13,521 £1,916 £324} £3,934 £30,308 £19,217, £354,914 
vrs 144 190 167 142 187 9 3 29 ; Earns ; 
Other Britith Possessions........... £56,990} £47,859] £56,266) £43,998] £37,581]  £43,230/ £13,435} £7,067} £10,846| £178,318| ........ £495,590 
3,509 3,756 5,054 4,447 2,207 1,102 438 257 599 3,479 2,754 43,207 
Total Exports from United Kingdom| £1,338,774| £1,396,369| £1,616,249| £1,341,122| £618,360} £314,556] £142,229| £133,718|  £364,822| £2,393;861| £2,332/446| £21,882,352 












































percentage of Canadian exports during the four years 
shown in the tables have gone to British possessions. 
This trend is even more marked in an analysis of the 
British exports, in which it appears that more than 60 
per cent of Great Britain’s automotive export trade has 
been sent to its own possessions. 

The Canadian figures show a remarkable decrease in 
parts exports to certain South American countries dur- 
ing the last four years. In 1919, for instance, Canada 
exported $287,478 worth of parts to the Argentine, but 
that total had steadily decreased every year since, until 
during the eight months of the present fiscal year it has 
reached a low point of $116. 

The Italian figures show up favorably as compared 
with 1920. The first six months of 1921 were equal to 
just about half of the 1920 total in number of cars ex- 
ported. This would indicate that Italian exports for 
1921 held up remarkably well. 


About the usual number of Italian cars were sold in 
the United States, 151 having been brought here during 
the first six months of 1921. In 1920 we took 209 Italian 
cars; in 1915, 163, and in 1914, 217. 

Australia bought more Italian cars during the first 
six months of last year than during the entire twelve 
months of any previous year. Turkey, on the other hand, 
took only eight Italian cars in half of 1921, while it ab- 
sorbed 363 during the previous year. 

The Italian import figures show that Italy has taken 
only 13 American cars in the first half of 1921, as against 
the 151 Italian cars bought by America. Taking the 
1920 totals into consideration as well, however, the bal- 
ance is in favor of the United States by 577 to 360. 

The German export figures are so incomplete as to be 
of little practical value. Through a strange mix-up in 
the German department which prepares these figures, 
the data for May to September, 1921, is available, but 











































































































414 AUTOMOTIVE INDUSTRIES February 16, 1922 
THE AUTOMOBILE 
British Exports—Motor Vehicle Chassis 
Destination iil | (1912 1913 1914 1915 1916 1917 1918 1919 1920 1921 Total 
Sceaekel asdeebel!  <udteoeid a eaeweecll owbieiecd) Auieesacsll |seileee a wieecanuen my eee ener nei Shee neaee 19 
min MG isis cn Xoacteok Oabtercdh abidaeh. nike. Ueda ek. Rend “a ae Ge “ ebabeanteee: £19,209 
ene 35 ae Ce cee ee 83 "B 337 
ee een SUB0RE «SUNDA «CUR AER QUT voce] vevccccl  cosssccl cocksoce £59, 160 £43,324 £35,809 £226,271 
OI iia Sinciesas, Goad] sesh ene See 460ge. Geen, ae eee £4,295 £14,784 £8,257 £27,336 
ee Se UO Cgc csd) sosacest 9 seceeead “saasiegal davaec! “pueacual sAOReaah —eeteioens 4 MR eters 38 
i ee EO ky evn saved Kaasccsl <sigeeel OrWsbwserl Lobdesecd <ekibascl geve<hell  cseteweene oxaleaeee £3,707 rns ieee CR mane * 
RE REE Ie RN RMS MRI MER peat Sepia: re npn £26,871 
Wbiak {Manis & #8 23 68 
Denmark (including Faroe Islands)......| 9 .......) 0 wececee] 0 ceeeees £35,031 £18,989 £385 £54,405 
114 i 1 91 7 1,062 
© SS a RO Od Melle SPEIER Say Sih A £63,070 £98,351 £114,147 £14,618] £108,348 £90,691 £728,002 
Se eee eRe LEE | £12,990| £10,767| £11,382 tic ‘seddtieedl liéaccuaes £60,275 
ee ee ER UN RII ad ® ican ceweweed Scsaaneaed? ssdsesel Jaucuseall Axameeal  Gbacatens 67 92 
territories in China)................ F icaxdeal. WoespSil' sateagl Gucci: “adaed akuuage Sdkinad auegelon £1,86 £13,406 £39,974 £55,244 
0 SD ETT TIEN pomkeree), any ere ee eee ee en eee £44,696 £48, 784 sc sauatl £93,480 
adit k nesksesivaledeconsceped “cians gale sccteasd “caneseaed. (eee sb aee. cause eee £7,440 epee £14,276 
RD Tiba dh Tn Ripe wiaty mamnindae: Bs RGA cine y 3 ae 25 
EET CNN ems OR ers seas Biante) Bein: Rye BR rmeex Bite £2,120 £16,842) 1120072! £18,962 
| 7 i 8 38 Oe ctuchcak “Geek 2 ome -esuueaee 91 
0 ee ae Lew, | £2,300} £1,540] £3,752} £209,860) £20,654] £48,378] £243,844, |....000) lili! ; £12,887, 222.22: % £543,215 
ETE oe MERE RII meeetA i Ticats Tami Cients Tiwties iirmenca: £3,937 £46,431 £40,656 £91,024 
silos Sih reenctenceaeds ee Gas eae: Biaco) Genes Bho Bevin: Banc £1,550} £16,319} 1.6.2.1. £17,869 
| 59 14 65 ore 10 457 
United States of America............... £27,492] £6,949] £4,359 £51,410 £41,642 £30,076} £2,850} ........ ‘ £3,743 £214,357 £106,901 £492,768 
6 119 / 104 
Other Foreign Countries............... £23,425] £48,759 £30,907! £43,167] £17,253] £8,236] £2,717 £2,697 £24,166 £41,814} £204,842] £457,073 
300 322 348 813 203 239 592 32 294 639 0 4,182 
Totals—Foreign Countries.......... £132,359] £144,499] £170,746] £479,543] £97,580] £147,459] £345,123 £26,637| £211,326] £675,529 £525,505] £2,956,315- 
367 702 617 413 112 126 15 20 96 876 342 3,686 
ET eee ATT: £137,062 £229,592 £175,154 £122,501 £35,173 £42,016 £4,283 £3,374 £56,911] £515,418] £235,749 £1,557,332 
3 3 — ae | an e  ee)|6[ Cuil snwemiede 
British East Indies................. | £16,592} £21,018] £45,405) £34,570! £16,568] £65,739| £18,448 £6,170] ...... wal gaat £524,510 
TE eee J | ei MN Rienn Decne Sieniienn Mibeqsune: Gases! mip £124,049 £748,814 £50,026 £022,889 
a. ae Pee ee oe eee Gee 
a kt I ez: FY * ee.” Reser Br Renter Tierra £9,618 £25,244 £16,546 £121,635 
D ag aut eeaea Teves idsasekt ~ dela cial. ‘andedcie £4,952 £26,143 £1,226 £32,321 
cece < Seheerasameniaeiiens: cei ‘memes ee See ee é 51 89 616 
A saltiaiccsiittblncs cig Sch O sumed’ cine BO chee Me ol £10,308] £3,638 £1,350|  £43,157| £316,089 £74,477| £449,019 
Straits Settlements and Dependencies) .......| ....... Fee Pears: remit har See oF Pe: 3 94 131 
(ineluding ae hl ea E>, Ghibasak Wecceieh Aikled abana pakdtcdl £2,737 £82,933 £24,282 £100,052 
Union of South Africa................ Bi ei, | gc aeuek ‘ahaa aeceaei souesions £7,283] £44,504 ......... £51,877 
22 66 95 108 117 12 10 4 29 rere 522 
Other British Possessions............. £7,109] £21,019] £36,392) £35,005 £37,851) £2,982) £1,995 £1,225 £11,552 £32,916] .......6. £188,046 
435 858 886 623 280 327 66 33 384 2,485 537 6,914 
Total British Possessions.............. | £164,330] £292,725) £204,537| £200,153| £80,592| £121,045) £28,364 £12,119] £260,259) £1,792,151| £402,306] £3,657,581 
| 735 1,180 1,234 1,436 483 566 658 65 678 3,124 927,811 11,096 
ee gr ee £296,689' £437,224' £465,283' £679,696 £187,181' £268,504' £373,487 £38,756' £471,585!  £2,467680 £900! £6,613,896 
Motorcycles and Tricars for 1911 to 1921, Inclusive 
1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 
62 149 651 OU Jegaed RR Bsn A 652 792 
LS OOM Lae Ne £1,642) £5,924) £26,322) £32,683] ....... Ce usiaucl acca £42,211 £64,385 
Denmark (including Faroe Islands)........| .......| .......] ccceass] ccceace] ccceces] cccececl cceeeec] coool.) £43,565] £69,248 
235 580| 1,037} 7,240) °'1,87 4,308) "3. 2,302 1,017 
A co oe eee £2,284] £9,860) £25,451] £48,152) £65,361| £90, 148] £232,982] £220.967| £168,868} £75,117 
2 7 1,7 2,8 6 38 1,076 311 1,430 
EEE Se een en EY er £8,925] £30,673] £76,182] £125,758] £19,898] £33,085] £20,837] £77,742 £23,438 £118, 869 
Japan (including Formosa and Japanese Ppt Trapani Gowen: rata: Bibeeme: : waa: seb scien £4,552 £24,477 
territories in China).............. 138 17. 563 1,20 3 501 2,765 
ci hc Nie, teu EL £4,407| £6,544 £20,693] £35,516] £22,239] £41,505] £11,329} £146] £32,168} £208,118 
214, 3.5 10 ee ee 42 37 
NS, OEE TLS. EEE £2,466] £3.892| £9,630] £207,209] £80,828] £45,244] £435,968) 11)... £3,865} £3,334 
478| 1,022} —1.759| «1.892 ; 4 392 304 634 2,827 
Other Foreign Countries.................. £18,359] £41,507] £74,223) £81,069] £50,447] £82,090) £17,828] £13,130] £45,410] £229,354 
1,026} 2,399) 5,548) 11,053) 4,636, +~—«6,342| «10,545| —4,775| «5,171 10,121 
RT eee OTE ee ee £38,083} £98,400] £232,501] £530,477| £238,773| £292, 110| £718, 944| £311,985| £364,077 £792,902 
5 1,299} 1,661 949 453 436 398 33 190 864 
Cape of Good Hope................... £19,817| £54,482| £72,906] £44,205] £21,548] £21,444] £19,676] £1,759] £13,005] £74,386 
134 485 539 505 243 684 443 80 181 231 
ET eRe ETRE | £5,194] £19,988] £24,610] £22,567| £11,369] £34,565| £21,871| £4,394 £10,931| £20,034 
756)  1,127| 1.179 748 41 825| 1,041 108 63] 
on LEE REL Se Ae SO ie» £28,981) £46,252| £52,841] £34,178] £20,119] £36,590] £54,710] £5,828] £10,471] £49,363 
4 876, 1,182) ‘1,143 880 : 196 80 941 3,962 
ES RCT £18,113) £38,176] £55,181] £53,003] £38,636] £52,602} £9,459] £6,383] £63,700] £303,136 
i. 2,60 2,64| 2,826) 7,7. 1,282 601 164 535 1,160 
eo ee ee £54,176| £99,940] £109,256] £118,877| £76,007] £57,448] £27,492] £9,060] £35,307]  £92°165 
2:122| 3,094 2.626, 2.389) 7.8 997 275 65 366 863 
OS EP LIOR £82,629] £120,296] £118,735] £101,617| £74,920| £48,744] £14,440| £3,466] £24,145] £74,669 
8 1,17 1,469| 1,264 6 J 660 407 828 3,453 
Other British Possessions................. £31,863] £50,962) £67,239] £55,549] £29,002] £51,466] £31,662| £20,220] £55,527} £262;248 
6,324, 10,656) 11,302) 9,824) 6,291] 6,505) 3,614 937} 3,197 11,164 
Totals to British Possessions............ £240,773) £430,096] £500,768] £429,996] £271,601] £302,859] £179,310] £51,119] £213,266] £876,001 
' 7,350| 13,055| 16,850] 20,877| 10,927| 12,847) 14,159| 5,652] 8,368 21,285 
Totals—Exported from United Kingdom.. .! £278 856! £528 496! £733,269! £960,473! £510,374! £594,969! £808 254! £363,104! £577,343| £1, 668,903 
















































































Exports AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


British Tire Exports 


415 


less than for the year 1920. 

In 1914 the value of a metric 
ton of automobiles was esti- 
mated at 850 francs. This 
value was_ successively in- 








1913 1914 1915 1916 1917 1918 1919 1921 Totals 








creased to 1150 francs in 1915, 















Argentine Republic. . to 1500 francs in 1916 and, fi- 
heatineaititenisie: nally, to 3000 francs in 1920. 
enicncidic: The reduction to 2150 francs 
en was decided a couple of months 
IS ss oieg seks ago, and has been applied to the 
Denmark........... 1920 figures. The figures for 
Rie 660 1921 will not be revised until 
Guna... the totals for the year are avail- 
Greece eer eeerereres able. 
ols - The figures given herewith 
ee comprise both passenger cars 
Jae. .....eeeereee and trucks, but do not cover 
Moroceo........-. spare parts, tires or agricultural 
Netherlands tractors. The shrinkage is gen- 
laa eral throughout the series and 
ree is particularly noticeable as re- 
™ gards Spain and Portugal. 
ounsuat sobbbiias Among the few countries with 
Spain....... 06.6064 which there has been an appre- 
Sweden............ ciable increase of business are 
Turkey...... the United States and Rou- 
Other Foreign Coun- mania. These figures are a re- 
Total—Foreign Coun- flection of the world depression 
: wy ae nae which marked the year 1921. 
eee 
British East Indies. . . Belgian Export 
British India........ Belgium exported automobiles 
Sette West Aisles. * the bey of Saas in 
uring the year , of whic 
of Good Hope. . : ‘ : 
pm ty and Degen prea aioe Mpavinc: Baterer: nee ees 27,430 27,177,929 francs were complete 
East African’ Protec- SENS EED “See en ery oo ee cars and 9,445,289 francs repre- 
WES 5 cctaseccech, cccécesl, scsccedh Gaucvsup “osscocal eecceeen sevenvep wageawaes er sented chassis only. For the 
Egypt... . a (ees eacsah sta ae 65 654 first nine months of 1921 the 
Citi ced eee Sh ee ee ee total was 33,237,566 francs. It 
eee incecisf Srcnih Soleoh Seaet ciel MAM, MMMM scopes teamed rodeo wig Rancher Pom 
ches suapandl tee staceedl dentea oadsanie panei: ; get a comparison, for 
i cca ie wereene ioe sam Hci Micvem: Mlammnqon! Mewes: Phe oem bas was interrupted by the war, and 
pag Oe OSE, phe Peel Nace ate OP ances Sanna Sea: CN eo at in 1919. the Belgian factories 
SRI Soscncll ‘sasecash weasctah, <ceankl) .cccarcel-PORSOMe Geeadea: £18,475 had not got completely into pro- 
Transvaal.......... $heilieewsh initia dad duction. For 1913 the total vol- 
Union of South Africa. “paral Be ume of business was 32,017,265 
pad ~ gallon pe tii Gases francs, representing 1694 com- 
SS ROR Seer IIER Bese Riper: remy eens Birr ane: 226,30 plete cars and 1548 chassis 
an eee £282,363] £284,955] £366,803| £565,688| £703,042) £595,854) £472,687] £1,469,803| £368,894) £5,109,990 4104+ bodies. 

















Great Britain} £749,360) £581,791) £745,487 £1,304, 134) £1,240, 588 £1,307 ,030| £2,425,689) £4,575,110| £1,292 ,962) £14,211, 962 


Before the war the Argentine 














the first three months of the year cannot be obtained. 

In 1921 French automobile exports underwent a shrink- 
age which is not immediately apparent from the official 
statistics given herewith. The total for the first ten 
months of the year is 780,858,000 francs, and, on the 
assumption that the last two months will be equal to the 
average, the year would show an excess compared with 
the preceding twelve months. It is necessary to explain, 
however, that French automobile exports are declared 
in metric tons, and a value is given to these for statisti- 
cal purposes only. In 1920 a metric ton was valued at 
3000 francs, but quite recently it was decided to reduce 
this value to 2150 francs. The change in values has been 
made for the year 1920, but for the first ten months of 
1921 the 3000 value has been maintained. When the 
year is completed and the reduced value is applied, it 
will be found that the value of French exports has 
dropped ‘o about 671,000,000 francs, or appreciably 


was the best client of Belgium, 
followed very closely by Great 
Britain. Last year the greatest volume of business 
was done with England, with Holland second; the South 
American countries are not even given separately, but 
are grouped with other countries. In March, 1921, Bel- 
gium revised her import duties, adopting a 20 per cent 
ad valorem duty in place of the old duty based on weight. 
More recently it was decided to double the duty on Ger- 
man cars. When these changes were made the govern- 
ment department decided to issue grouped export figures 
for complete cars and chassis, which explains the ab- 
sence of details for 1921. 

For a better understanding of the figures, it is worth 
while to examine more closely the methods of compilation 
used by the British government in making up the British 
automotive export figures. The following explanatory 
material gives some of the chief factors involved: 

For years 1911 to 1918 inclusive, commercial and pas- 
senger cars are combined under the title, “Motor Cars 
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C di E t 
Passenger Cars, 1919-1921 Truck Exports, 1919-1921 
Eight Mos. Eight Mos. 
Country 1919* 1920* 1921* nding Total Country 1919* 1920* 1921* nding Total 
Nov. 1, 1921 Nov. 1, 1921 
6 58 126 : 5 768 867 198 2,2 
PERRET ETE ee 5% $22, 262 $26,524 $8,227 $57,013 ion $240,507 $351,775 $443,950 $94,553 $1 130,585 
Argentine Republic. ... . . $264,482 $609, 960 $580,749 $2,139] $1,457,330 British Africa.......... $63 , 793 $420,038 $132,158 $9, 066 $625 '055 
4.080 3,937 289 1820 13,126 724 636 192 1,631 
Australia.............. $1,812,690 $2,196,647 $1,724,223]  $790'044 $6,523,604 British India........... $37,421 $545,808 $342,438 $90, 302 $816,560 
peceeenen Ma ee Recetas GL Te SS Bi: Bai: cc Rare opis 1 
i ce ucsincni faa oreante WE adsansec dh eceecc ce $1,000  Ceylon................ $1,680 $26,704 ME wc. ...3. $55,446 
egal) ce CO SR i eee a cel neces fed cd 3 
eee RY stesldical occcaccnl <.... Gt OR ibs oo Ce. nal... $1,391 
$233 61 $181 S04 $44 840 $1 37 $461 44 Dutch East Ind rH rit ro 
a ee eee . ’ ’ ’ ’ tch East Indies... ... 18,095 128,418 414 
1,149 3,842 21 797 7,962 os tain . 7 —— ee: 
British Africa........... $557,773 $2,296, 509 $1,280,720] $353,368 $4,488,370 Egypt and Soudan......| | °° °°" *’ SE ticcrcecsel 3 $6,028 
ew) “Lael MERE eens yp ei Re 2 secenae sie 2 
British Guiana.........) .......... Ly REPS Ge BORER CRMs ni aceoesnsegh c.ccee eee eC | BG nek ae 
eon. 4,949 i, 389 a Rea | wn: onatones. Mereciecaas “— 
British India........... $402,361 $2,722, 603 $923,771] $171 304 $4,220; 129 Hong Kong............ SE, mecocortd. ecc $3,071 
| en TRAE. | ies: 
ee $5,963 $145,751 $96,619 $3,960 $252,293 Newfoundland......... $4,020 RARE: Bitaetehautl $10,928 
512 » <a. aaa 
ee $92,518 $5,603 $24,578 $1 810 $124, 509 New Zealand........... $289,842) $413,610] $368,699} ©2101" $1 072181 
EGR iste 16 
ER osc ecx sky cccuews $65,819 ane $127,997 $13,896 —_ WN cs ieectccedageh (oo $6,957 $5,219 $12,176 
CSePT RSENS CEEE Subba! Sewn sade’s 6 or 
RNG sini ord “ek i $13,218 coeae pen eee i) $13,218 Straits Settlements...... $27,018 $39, 652 $17,886 $223 596 
Dutch East Indies... .. $338,241 $005, 185 $1,085,654] $270,421 $2,389, 501 St. Pierre and Miquelon.| |" roe : $3,675 Lncsuk au $3,675 
Loemidactee  avateeens 1, fometaeaas BOIS a 306 
Dutch West Indies. ..... $1 .- GOGUOE cnccceenl) gotkecsce $2,378 Turkey. ............... $621,023] ....... jak re so ‘2s 
Bomndlor......-.5.<<--0. ©) eeenee g) ccc] tee $7,043 United Kingdom........| |... )° 7 )"" $426, 819 $643,344 $7,184 $1,077,377 
Egypt and Soudan......| |). 1... ij $7,604 AGEs SasMibecss $7,694 United States......... ; $7,500 $32,510} |. as $3, 750 443,700 
_ Se $6,800 $7,089 SeeKPeNShE Londuninad $18,889 GI, ciscd ossccccccel $75,556 $12,604 $88,160 
France. ...cc.<cceseseds $1,940 $1,500 Neth. Bitten: $3,440 ieeuiibiad 2,567 4,138 4,286 576 11,550 
ateeedeeell *6<neeeuwe t hectares ’ ’ ’ ’ ’ ’ ’ 
French East Indies...... $8,437 $11,074 OE $19,511 canptntnee ces $1,313,770) $2,211,342) $2,499,103] $277,478| $6,301,693 
French West Ind $844 Oe sc $2,532 
io ieg a stmoaaauaatscats HET bes > Dy wake) Ae 5 *Fiscal year, March 1 to March 1. 
iesssictersl seca es $5,407 Rha! Besa 0th $5,407 
Hong Kong $28,095 $8,954 LH $32,289 $69,338 Exports of Tires, 1919-1921 
livid ote $900 eebeae ko ee $900 Eight Mos. 
Bae SRO ORE ll ARE) 6S ARS Season. . dee Country 1919* 1920* 1921* nding Total 
Jamaica eee 7 7 ray 163 bag RRDTERGRAE ANDAR eo = Nov. 1, 21 
Japan Pea et eee eet eect $18,445 $27,232 $4,229 — Argentine. . 0004. Boe Ones, 718 7m. we $88,818 01.381.935 
eebeohiee “bineasoe ee : "993" 
Madagascar 5 alin as cee aie $3,060 na PeCSeEEeeel Skee e wee ee oan” Ausize i... REN ES 50.36 ee ee sf 0,577 
“SEN Bo EERIE Bivenpateta. : : 26,388 270,909 
Mexico 2 Sk aL |e ee ee ee ee $6,250 $9,186 $5,329 $20,765 British Africa 99,09 a a “ae ae ont, 386 
pip aie ts, Ce ee Me SS! ee ee ee Briti: Guia RRP ER ide ar " e 5 47,472 
PD, onnuss. $ccrtn.., Se. ee eee $7, yd British —" 55,502 222,787 174,363 53,102 505,754 
Netherlands...........) 2222277777] 77,046] $83,091 $7,553 $167,690 British West Indies... .. 49,304 Myo bf oe a or 
54 8 92 ee ee , , , , 
exis Badd EP Ct ee ears Pewee <: 43,219 22,441 14, 130 79,790 
Newfoundland......... >. $22 po Sones waned *orooosspe =o 164,819 130-388 21,067 470 217, 741 
, , , canneries TIMI yi : ‘ . 433 
New Zealand........... $806,775) $1 = $1 wees $29,134 wemmaes 113,441 160,183 163, 230 48,577 5,431 
nese, 2am (ee O°?" | ae ee... ; " < 90 »734 
Dacia tase cc $56,938} $107,213) 22.22.77! $164,151 ie pn 30°383 m 138 20,025 24,048 6364 
, cteseeseeel seeceseees RRR: TRF cacg: ' . 11,061 124,942 
-einreidalambabeeees SEEM] ceeceteteg] ceeseeeeegd ceeeeeeee: oot) Newloundland...0. 000.) 220007007 27,150| 15,370 1,770] 44°290 
asic iniasvaaen $14,486 ine Neh $26,314 New Zealand.. 432,123 oe boogie gm : one oe 
: ° 9 Peres oreee ’ ’ , ’ 
ent...) epee eel eee Se eee 18,384 974 212 22'570 
a a Swed cil ame ot as ee 161,387| 185,974 15,028] 362,389 
oe gp ORES, Piet tony $1,559] $58,504 Straits Settlements......) .......... oS ee om ee ey 
25 Corer erees , , , , 
| ns nnn Mt Moo moore United Kingdom. . 154,439] 3,548,149] 3,641,720 754,673} 8,098'981 
ait baad  anaseatons MRaaeteetn MESreienTe —— United States. Aor, t62} 253.240) 179.188} 5,727 
SePeigei........] . | reer creer ee ee OS Mites. ‘ 696 236,842 
lee ater aad Beta Oy | Other Commins... 447,458] 63,850 181,022) 127/190} 81950 
LT ae 
a a ey 7 ioe Bie SCOOP oe $7,424,168! $8,445,790! $1,529,172| $20,416,104 
EE Re EET | MER OE SIE LEE 435,016 ot, ee $119,212 *Fiscal year, March 1 to March 1. 
Straits Settlements. $312,759] $474,908] $535,047 $4,101] $1,326,815 . 
Bas ya 59 36 23 118 = 
TC bisa: $75,137 $62,862 $13,430 $151,429 Automobile Parts, 1919 1921 
Trinidad and Tobage eae $9,066 Wee Nin $9,066 8 Months 
Sica dee 15 Ree Bes 15 Country 1919* 1920* 1921* Ending Total 
PI ne vndesccesssiveb ater 53 BPs eS unannced ixccatenk: $16,806 Nov. 1, 1921 
ox 1,472 807 y 
United Kingdom........ $713,920 $967,465 $342,017) $3,445,950 | Argentine Republic... ... $287,478) $36 , 933 $1,797 $116 $326,324 
: 52 83 9 1,019 = Australia............. 386,27 238,026 474,963 131,829] 1,231/095 
United States.......... $39,295 $62,463] $1,037,386 $45,977] $1,185,121 British Africa......... 124,887 228,930 369,210 109,344 832,371 
Ps ainsi 69 British India... ........ 225, 647 156,276 583,979 40,765} 1,006,667 
AS ERE Mah baal fas $80,538} $122,395 $1,114] $204,047 Dutch East Indies... 23,055 j 96,062 64, 108 192,889 
ash) <The Mispesitecs sok: cheumanaie 330 400 New Zealand........... 89,981 80,401 451,727 12,711 
I sl a $446,689 $47,327 $494,016 Straits Settlements... Y 388 27,796 246,154 17,525 365,863 
United Kingdom. ....... 8,708] 1,933,265 86,137 8,600] 2,106,710 
United States.......... 282/273 352,471|  1,870°093 106,769} 2°611,606 
ae Smad Car 11,621 20,373 15,620 4,402 52,016 Other Countries........ 49,602 33 , 704 82,203 9,365 204, 
Pah ME EHTS $5,989,908] $12,672,265] $11,376,278] $2,176,352] $32,214,803 
Total Parts Exported. .! $1,552,296! $3,097,466! $4,262,325! $601,132! $9,513,219 














*Fiscal year, March 1 to March A. 


*Fiscal year, March 1 to March 1. 
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French Automobile Exports from 1914 to 1921. under the one title, “Motor Cars.” 
Value of Exports in FRANCS. In the several reports compiled a 
total for the several years will be 
i021 noticed for the individual countries. 
1914 1915 1916 1917 1918 1919 1920 (10 Months) This is not a true total of the auto- 
Great Britai 35,106,800} 16,734,800} 2,445,000 112,300 1,600! 11,539,500) 201,098,000 motive exports for the individual 
Germany... 12,200,300 Te ee ssaggl cose} gp 48500) 7.858.000 i300 000 <a except where there are com- 
igium....... P a «tae . exhonens a.  sxidnans x x 5 ‘ p a 
United Siates..|  1,726'400| 3,450,300] 1,864,300 150,200 31/300] 2'187'000| 113211100] 78°384'000 ete figures for each year from 1911 
rgentina. ..... 5,843, 700 902,800 15,900 289 , 600 143,500 733,500| 12,447,1 8,004,000 to 1920, inclusive. The total is given 
ep ating | 3,751,600] 6,052,100] 3,836,300] 1,007, 897, 4,539,000] 16,309,900] 3,258,000 
Switzerland 3,253,900 505,200 2,600 739, 600 487,400] 2,791,500] 27,004,200] 30,863,000 
iin Saescet 5,267,000] 4,574,400] 2,910,700 766 ,600 396,200] 27,025,500] 166,006,100] 72,579,000 ‘ P 
Egret. "300| 392900 6,600] 32,800 153,000] 4,995:100|  6,124°500 Italian Automobile Imports 
BR ocarcns 393,100 ees ie: Cpe: 3,000} 5,902,600} 3,376,500 
Brazil......... 2,230,700} 294,400] 232,400 48,300 12,500] ........ 7,892,000} 3,526,500 For Years 1920 and 1921 
Russia........ 1559, 24,455,800} 62,308,000} 0,842,700} ........ 3,255,000} 1,125,500 73,500 
ns a 2,003°000| 1°108°000| 657"200| “308;100] “34a;4005'170'500] 13°685°7001 | '366°s00 
ortuga!....... ’ , , ’ ’ ’ , ’ ’ , ’ , 
a... Mt | eee setae  “cncesnsl ‘agen 266,300 669,000 —— 
British India... . 350,700} 1,307,600 17,200 39,900) 6... 141,000} 6,292,700} 4,840,500 
nmark...... 95,500 378,900 Na nee: 1,401,000} 6,586,200) 3,289,500 COUNTRY 
i xcsskws 1,054,800 471,800 298,000i ........ 73,300 54,000} 1,337,400} 2,403,000 1921 
Turkey... ..... RP eg se iene Mes 448,900} 3,573,700] . 8,821,500 1920 (6 Months) 
Uruguay. ...... 96,900 62, 100 TRE Ea) 606,000} 3,445,100 592,500 
Roumania...... 395,300 82,800] 4,154,100] 9,310,100} ........ 2,637,000] 5,128,500] 13,782,000 
Colombia... . . 270,200 66,000 RS ote de clade cae 473,000 165,000 
Australia....... 522,800 136,900 <P ETTORE: Bens we Fehr 187,000 711,000 = Austria... 0.2.0... cece e eee 84 52 
nan DE. ‘chica. dauescdhl Aa “autecesa, -caanbee’ 182,700 BS, Mic ccnccciecesasccesess 740 49 
Dutch Indies...) ........ EE TERRE pe ease! eee! eee. 2 ee 668 , 700 810,000 CE 5. doc dutch cad cscecc 75 51 
Other Countries| 9,604,100] 3,295,160] 3,664,183] 1,263,040 992,290] 3,133,100] 39,727,885| 63,584,000 United States... 564 13 
French Colonies) 18,642,950] 3,781,380} 4,335,870] 1,460,100 854,490} 43,990,500] 171,633,205] 74,743,000 Other Countries................ 92 B 
Total........ 123,514,250] 69,766,040] 88,537,953] 36,283,740] 4,122,780] 124,509,000] 883,699,790| 780,858,090 is sincieca chiniatl tues 1555 188 
BELGIAN AUTOMOBILE EXPORTS Italian Car Exports 
1919, 1920 and first nine months of 1921 . 
VALUE IN BELGIAN FRANCS 1921 
Country 1914 1915 1920 (6 months) 
Complete Cars 
Complete Cars Chassis Only and Chassis 
pec i bo die fooihh 
Country 1921 
1919 1920 1919 1920 (9 months only) +4 = 3.008 1,301 
73 31 106 1 
No.| Value ; No.| Value | No.| Value | No.| Value | No.| Value & = pi = 
Great Britain...| 38| 541,400] 352] 7,294,600] 3 | 51,000] 256/3,853,775| 221] 6,768,396 = a sa a 
Holland........ 48] 463,000) 225] 3,904,846) .. | ....] ..] ..... 178] 4,651,499 219 37 "983 559 
France......... 17| 324,000] 95] 1,721:702| 7 | 85,800] 62} 857,332] 82] 1,875,073 37 ee 363 8 
Ee 11] 212,000) 127] 3,249,500) .. | ..... | .. | w.cece 92| 3,604, 48 84 568 225 
Portugal....... 125,000} 134) 2,551,957) .. ] ..... | .. | ......- 14] 63 157 194 142 343 
Be ccth ace 3 ,000} 7 2 Te ee 20} 674,500] 54] 1,777,000 227 13 
PE 2D so eeaae's 2 86,000} .. | ..... je, ee eee 1 279 127 
Used ee oe er 4 i = oe 3} 74,000] 19} 737,000 131 35 332 225 
Other Countries.| 26} 391,470] 253] 8,127,974| 34 |282,325) 191/3,910,107] 345/13, 185; 998 35 12 214 99 
217 163 209 15 
Total...... 150]2, 111,870]1199|27,177,929] 44 |419,125| 539/19, 445, 289| 1005/33, 237,566 1.041 691 1,798 tae 
3,291 2,485 11,320 5,759 




















(Complete).” For 1919 and 1920 the cars were divided 
under the titles “Touring Cars (Including Cabs)” and 
“Commercial Vehicles (Including Motor Fire Engines, 
Motor Ambulances).” All motor car and truck figures 
have been combined in compiling the report herewith 


so that it will be possible to obtain a general idea as to 
the relative quantity of the imports from the United 
Kingdom. 

It is interesting also to note the varying trend in ex- 
f ports from the different countries, as noted by the rise 
German Automotive Exports, May to September, 1921 and fall in value of particular export markets. This 



































trend is sometimes quite marked over a limited period 
Country Crcent | parts Tires | Motoreyeles Of time, as, for instance, in the figures reported to the 
(Kilograms) | (Kilograms) | (Kilograms) | (Number) Automotive Division of the Department of Commerce by 
Commercial Attache Tower at London show the trend 
ne: a | Peer of passenger cars exported during November, 1921, to 
TB castrnas s+ epeencercesvseses a have been toward British dominions, colonies and posses- 
rr oe oa sions, and of commercial cars toward foreign countries. 
"*"380,700 } ny 
236,400 Automotive Products Imported Into Great Britain, 1920-21 
388, 100 
"24,100 NUMBER VALUE 
943,700 IN POUNDS 
a8 
ONT. 1920 1921 1920 1921 
167,900 
ar 
415,800 IN is civics ctiacsis.. 24,055 5,138] 7,334,339] 1,294,020 
345,800 Trucks of allkinds.................. 9,277 27298] 3,148,146] 525, 
352,700 Chassis of Cars and Trucks........... 12,106 4,071} 4,254,949 1,090,370 
& eres pty ee WI5 SFE 4,305) 2,171 ‘ beep oe ‘ onan 
WES GE CONS GME EUWENB. cc ccc ccc ceccccccce] = cccccccese . . ’ ’ 
evn ts arn; Ad 2 = io Seeptiested Wilitibcs.ccal sas .s0ccacks'eccsetsens 121,539 123,212 
5,989,800} 817,910} 796,200 2400 ‘TERS Enas atarid- conee-cdi Hase-ndhsacdiosee 5,577,061} 4,086,078 
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The Trend of the Petroleum Industry 
in 1921 


Basic need for automotive transportation is again emphasized by the fact 
that the total yearly consumption of gasoline increased in spite of the 


prevailing business depression. 


Better refinery practice in recent years 


has resulted in higher ratio of gasoline recovered to crude oil refined. 


Joseph E. Pogue’ 


the year just closed—a year of almost unprece- 

dented depression in business—was the fact that 
the consumption of gasoline in the United States increased 
about 6 per cent over the preceding year.’ Those who had 
any doubt about the basic character of automotive trans- 
portation must have been surprised by this growth so at 
variance with the course of practically all other activities. 
In the presence of world-wide industrial stagnation this 
fact should stand out as a clear beam of light to the auto- 
motive industry and the petroleum industry alike. 

The 6 per cent increase in gasoline consumption, it is 
true, represents a slowing down in the rate of increase 
that has characterized the past few years, inevitably so 
under the conditions. But the supply of crude petroleum, 
curiously enough, went on increasing at its accustomed 
geometric rate, and in consequence more oil became avail- 
able than current needs could absorb. Thus, as the year 
wore on, the price of crude petroleum fell to substan- 
tially a pre-war level and, in spite of an unequaled demand 
for gasoline, the petroleum industry traversed the valley 
of depression along with the rest of the industries of 
the country. Had the petroleum industry been able to 
cut its production to the measure of demand, an easier 
journey through the dark months would doubtless have 
been the result. 

The broad features of the crude petroleum situation in 
1921, as contrasted with 1919 and 1920, are graphically 


Consulting Engineer, New York. 


The statistics presented in this review were derived from the 
following sources: Data on crude petroleum from U. S. Geological 
Survey snd American Petroleum Institute; refined products from 
U. S. Bureau of Mines; well data from Oil and Gas Journal; export 
figures from U. S. Bureau of Foreign and Domestic Commerce; prices 
calculated by the writer from quotations given in the National Petro- 
leum News, and The Oil, Paint, and Drug Reporter. 


O's: of the most remarkable industrial features of 
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Fig. 1—Comparative views of the principal factors In the 
crude petroleum situation over the past three years, In 
millions of barrels 


shown in Fig. 1. Domestic production increased, but not 
so much as in 1920. Imports from Mexico likewise were 
greater, though to a less degree than in the previous year. 
On the other hand, the consumption of crude petroleum 
was less and the surplus went into storage. But how could 
our consumption of crude petroleum decline when, as just 
noted, the demand for gasoline increased? The answer 
is of outstanding importance to the automotive industry. 
In 1920, the ratio of gasoline production to crude petroleum 
consumption was 19.9 per cent, while in 1921, the ratio 
rose to 23.4 per cent; that is to say, the growth of tech- 
nology supported an increase in motor fuel service on a 
decreased consumption of crude. This factor, though not 
absolutely needed in 1921, nevertheless was operative and 
represents the mainstay of the future in the event of a 
lagging supply of crude petroleum. 

A more detailed view of the development of the crude 
petroleum situation is afforded by Fig. 2, where the prin- 
cipal factors are shown on a monthly basis over the past 
three years. The most striking features are the violent 
sag in price and the large imports, falling to a low point 
in August, but reaching unusual heights again in the 
fourth quarter of the year. 

The imports are all from Mexico, and the productivity 
of the Mexican oil fields plays an important part in the 
petroleum supply of the United States. The serious in- 
roads of salt water in the largest pools in Mexico have 
been discussed rather fully in an earlier article in this 
journal.’ According to the best available information, 
the life of the known field in Mexico is limited, and the 
output of that country will shortly be considerably re- 
duced pending the development of new productive areas, 





3 AUTOMOTIVE INDUSTRIES, Dec. 29, 1921, pp. 1254-1256. See also 
Pogue, The Economics of Petroleum, New York, 1921, pp. 18-21. 
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Fig. 5—Comparative view of the production of the princli- 
pal petroleum products over the past three years, in mil- 
lions of gallons 
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Fig. 2—Trend of Fig. 3— Distribution of the un- 
the crude petrole- mined supply of crude petroleum 
um _ situation by in the United States on January 
months, 1919-1921 1. 1922, according to inventory re- 


cently 
Geological Survey and 


completed by the U. S. 
the Ameri- 


can Association of Petroleum 
Geologists 
which, of course, will take time. 
During 1921, domestic production of crude petroleum 


failed to increase as sharply as during 1920, although the 
closing months of the year saw the bringing in of a large 
number of gushers, particularly in the new Mexia field in 
central Texas. Although drilling was strongly curtailed 
by the decline in crude oil prices, the effect of fewer wells 
was offset by the large average size of the new wells 
brought into production. It seems that some of the most 
productive oil territory in the United States was pene- 
trated by the drill in 1921. | 
During 1921 the United States Geological Survey, in 
co-operation with the American Association of Petroleum 


TABLE 1—TREND OF THE CRUDE PETROLEUM 


SITUATION 
(In millions of barrels) 
Domestic Stocks Domestic Average 
Pro- End Consump- price 
duction Imports of period tion $ P. Bbl. 
By Years 
1913 248 17.8 123 262 $1.14 
1914 266 17.2 142 261 93 
1915 281 18.1 164 273 75 
1916 301 20.6 162 319 1.33 
1917 335 30.2 146 378 PY i 
1918 356 37.7 122 413 2.22 
1919 378 52.8 128 418 2.25 
1920 443 106.2 134 530 3.44 
1921 470 125.3 184 525 1.86 
By Months 
1921 

Jan. 37.9 13.2 124 48.3 3.28 
Feb. 35.3 11.4 131 39.3 2.19 
Mar. 41.0 12.3 138 45.2 1.98 
Apr. 40.1 10.0 145 42.5 2.00 
May 42.0 9.1 154 41.5 1.81 
June 40.4, 10.2 161 42.8 1.45 
July 40.3 8.0 167 41.5 1.28 
Aug. 41.0 3.4 168 42.6 1.25 
Sept. 36.6 9.1 171 41.7 1.25 
Oct. 35.6 11.6 173 45.2 1.63 
Nov. 37.9 13.0 176 46.1 2.07 
Dec. 42.0 13.8 184 47.8 2.10 





Geologists, made an exhaustive analysis of the unmined 
supply of crude petroleum in the United States. Using 
the same methods for estimating the national resource 
that are employed by all progressive oil companies for ap- 
praising the value of oil properties, the joint committee 
estimated that 9,000,000,000 barrels of oil recoverable by 
methods now in use remained in the ground in this coun- 
try on Jan. 1, 1922. The distribution of this reserve is 
shown in Fig. 3, where it may be observed that 58 per 
cent of the total is allotted to Oklahoma, California, and 
coastal Texas and Louisiana. The oil reserve has been pre- 
viously estimated by the Geological Survey; the previous 
appraisal made in 1918 is increased by nearly 70 per cent, 
but the total still looks small when compared with our 
annual draft now fast approaching the half billion point. 


TABLE 2—TREND OF THE PRODUCTION OF THE PRIN- 
CIPAL PRODUCTS OF PETROLEUM 


(In millions of gallons) 
Gas and Lubricating 


Gasoline Kerosene Fuel Oil Oils 
By Years 
1914 1500 1935 3734 517 
1915 aes aaa aes ‘ut 
1916 2059 1455 4664 625 
1917 2851 1727 6513 754 
1918 3570 1825 7321 841 
1919 3958 2342 7627 847 
1920 4883 2320 8861 1047 
19214 5115 1940 9576 870 
By Months 
1921 

Jan. 460 205 837 86 
Feb. 388 163 733 72 
Mar. 420 169 758 73 
Apr. 426 156 813 76 
May 449 145 817 70 
June 430 142 826 63 
July 420 139 807 66 
Aug. 432 144 784 66 
Sept. 417 154 788 69 
Oct. 441 182 834 76 
Nov. 432 175 799 77 
Dec. a Bat wa a4 
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The present appraisal undoubtedly carries sufficient preci- 
sion to warrant its careful consideration by everyone in- 
terested in the future of automotive transportation. 


Refining Activity 
The aggregate activity of the refineries of the country 


fell away during 1921 from the vigor displayed during 
the closing months of 1920, as illustrated in Fig. 4. The 
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Fig. 6—Trend of the gasoline situation by months, 
1917-1921. 


decline, however, was moderate in comparison with the 
recession characteristic of almost all other productive 
enterprises. A considerable capacity of new stills, inau- 
gurated during 1920, came to a head in 1921, so that the 
idle refinery capacity toward the close of 1921 was nearly 
double that of the previous year. Fig. 4 throws these 
facts into perspective and suggests the degree to which 
the total refinery capacity of the country has in recent 
years run in advance of our consumptive requirements. 
It should be noted, however, that much of this surplus 
capacity consists of incomplete refineries of the skim- 
ming or topping variety; that is, refineries which confine 
their efforts primarily to the manufacture of fuel oil 
and gasoline. 


Output of Refined Products 


A comparative view of the domestic production of the 
principal products of petroleum—gasoline, kerosene, gas 
and fuel oil, and lubricating oils—is given in Fig. 5. (See 
also Table 2.) It will be observed at once that the output 
of gasoline and fuel oil increased in 1921 as compared with 
1920, but the production of kerosene and lubricating oils 
registered a decline. The advance in the case of gaso- 
line, of course, reflects the increase in the consumptive 
requirements of automotive transportation previously ad- 
verted to, and fuel oil, as a joint product with gasoline, 
of necessity shared in this expansion. In fact, the en- 
forced production of fuel oil under these circumstances 
created an unbalanced market condition that proved un- 
usually embarrassing to the refiner. The decline in kero- 
sene and lubricants was an accompaniment of the depres- 
sion in industry that generally prevailed. 


Exports of Refined Products 


The quantity of refined mineral oils exported from the 
United States during 1921 is compared with the corre- 
sponding exports for a number of recent years in Table 3. 
In spite of the general falling off in export trade that 
characterized the past year, the shipments of petroleum 
products held up surprisingly well. Gasoline consign- 
ments, though a little below the attainments of 1920, nev- 
ertheless compared favorably with the preceding years. 
The same statement is essentially true of kerosene. Fuel 
oil, on the other hand, showed a slight advance over 1920, 
though the aggregate shipments of this commodity natur- 
ally did not approach the huge exports during the war 
years of 1917 and 1918. When we come to lubricating 
oils, however, a sharp decline as compared with 1920 is 
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Fig. 7—Trend of the stocks of the principal petroleum prcducts 
by months, 1917-1921. 


to be noticed, but as measured against the period 1913-19, 
the attainments of 1921 stand a little ahead of the aver- 
age. In spite of the economic demoralization of foreign 
countries during 1920, it would appear that a surprisingly 
large demand for the products of petroleum manifested 
itself. The obvious conclusion would be that industrial 
activity in some of the countries abroad was not as stag- 
nant during 1921 as the demoralized status of foreign 
exchange might lead one to suspect. 


The Gasoline Situation 


The trend of the gasoline situation by months during 
1921 is pictured graphically in Fig. 6, on which the data 
for four preceding years have been entered to give per- 
spective. The chart represents a record of this commodity 
for the entire period during which detailed statistics are 
available. One would probably be safe in stating that 


TABLE 3—TREND OF THE EXPORTS OF THE PRINCIPAL 
PRODUCTS OF PETROLEUM 


(In millions of gallons) 
Gas and Lubricating 


Gasoline Kerosene Fuel Oil Oils 
By Years, 
1913 188 1119 427 208 
1914 210 1010 703 192 
1915 282 837 812 240 
1916 356 855 964 261 
1917 416 658 1124 280 
1918 559 491 1201 257 
1919 872 979 618 275 
1920 635 862 847 411 
1921 533 749 854 289 
By Months 
1921 

Jan. 55 719 110 38 
Feb. 54 68 13 30 
Mar. 47 64 69 15 
Apr. 57 59 72 23 
May 41 52 51 17 
June 39 64 62 15 
July 29 36 77 19 
Aug. 48 56 77 19 
Sept. 37 55 86 21 
Oct. 47 73 70 32 
Nov. 46 76 41 28 
Dec. 36 66 70 35 


the chart of no other commodity would display so slightly 
the effect of the industrial depression in 1921. A close 
examination of Fig. 6, it is true, will reveal a slight lag- 
ging in the rates of growth of the several factors de- 
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Fig. 8 (Left)—Price trend of gasoline, kerosene, and lubricating oils by months, 1917-1921. 
1920-1921 of (a) the weighted average price of crude petroleum, (b) the weighted average price of the 
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picted, but in a year of sharp industrial curtailment in 
all other directions, the mildness of the reaction in respect 
to gasoline is indeed striking. 

The course of gasoline stocks during 1921 should re- 
ceive special notice. The volume of this commodity in 
storage slightly exceeded its normal trend in midsummer, 
and toward the close of the year failed to decline quite 
to the normal level for that period. But the accumula- 
tion was not excessive, and we are far from entering the 
present year with a gross over-supply of gasoline. 


Endpoint of Gasoline 


in July, 1921, the U. S. Bureau of Mines conducted its 
fourth semi-annual motor gasoline survey, collecting and 
analyzing 115 samples of commercial gasoline represent- 
ing a sampling of the entire country. The investigation, 
summarized in Table 4, showed that the gasoline mar- 
keted in July, 1921, was almost identical in volatility with 


TABLE 4—ENDPOINT OF MOTOR-GASOLINE IN SELECTED 
CITIES IN RECENT YEARS 


Data from U.S. Bureau of Mines 
(In degrees Fahrenheit) 


1919 1920 1921 
April Jan. July Jan. July 
New York 411 418 432 417 422 
Washington 426 439 449 439 442 
Pittsburgh 425 425 454 430 435 
Chicago 423 445 455 439 444 
New Orleans 435 424 445 428 427 
Salt Lake City 441 440 456 439 401 
San Francisco 374 406 428 417 421 
Average 417 427 446 429 427 


that on sale in January, 1921, and considerably more 
volatile than the average product in use the preceding 
summer. These results, indeed, were easily predictable 
from the fact that the supply of gasoline in 1921 was 
ample and there was no commercial need to amplify the 
supply by raising its endpoint. The fact seems by now 
well established that the volatility of gasoline is a func- 
tion of the relationship between supply and demand. In 
years when demand is crowding supply the endpoint tends 
to rise, while under reversed conditions the volatility of 
this product improves. 


Stocks of Petroleum Products 


An epitome of oil conditions is afforded by a view of 
the changing quantity of refined mineral oils in storage 
in the United States. Such a view may be obtained from 
Fig. 7, where the stocks are plotted on a monthly basis 


for the entire period covered by detailed statistics. The 
striking feature of the chart is the large accumulation 
of fuel oil and lubricating oils in storage during 1921, 
both of these commodities more than doubling in volume. 
Here we have considerable evidence of the unbalanced 
range of demands that faced the petroleum refining indus- 
try throughout the whole year. To meet the requirements 
for gasoline, the product in strongest demand, the refin- 
eries over-produced in respect to fuel oil and lubricants. 
Examining the 1921 trace of the curves in greater de- 
tail, we observe that the stocks mounted sharply during 
the first four or five months of the year, then declined for 
a period, and toward the close of the year started to in- 
crease again. With due ailowance for seasonal changes 
that repeat with regularity from year to year, this course 
reflects the improvement in industry that came in the 
fall, but which was succeeded toward the end of the year 
by a general slackening and tendency toward reaction. 


TABLE 5—INDEX NUMBERS OF THE AVERAGE PRICE OF CRUDE 
PETROLEUM AND ITS PRINCIPAL PRODUCTS 


(Average prices in 1913 = 100) 


Petro- All® 
Lubri- leum* Crude Com- 
Gaso- Kero- Fuel cating Prod- Petro- modi- 
line sene Oil Oils ducts leum _ ties 
By years 
1913 100 100 100 100 100 100 100 
1914 83 97 85 101 89 82 100 
1915 75 90 68 97 80 66 101 
1916 121 101 98 119 114 117 124 
1917 132 108 147 126 130 155 176 
1918 139 130 189 200 161 195 196 
1919 142 162 149 209 159 197 212 
1920 170 217 262 318 225 302 243 
1921 143 164 122 179 150 163 177 
By months 
1921 
Jan. 177 222 181 251 200 288 177 
Feb. 160 189 135 218 176 192 167 
Mar. 154 186 131 202 164 174 162 
Apr. 151 178 131 194 160 176 154 
May 141 160 116 154 142 159 151 
June 137 146 102 154 137 127 148 
July 132 137 96 148 131 112 148 
Aug. 129 137 97 148 129 110 152 
Sept. 126 137 97.5 148 128 110 152 
Oct. 129 150 124 149 135 143 150 
Nov. 137 162 137 184 151 182 149 
Dec. 140 163 118 195 152 184 149 


*@Weighted average of gasoline, kerosene, fuel oil and lubri- 
cating oils. 
>From U.S. Bureau of Labor Statistics. 
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TABLE 6—AVERAGE MONTHLY TANKWAGON PRICE OF GASOLINE IN SELECTED AMERICAN CITIES DURING 1921 
(In cents per gallon) 

Kansas Salt Lake San 
1921 New York Baltimore Atlanta Cleveland Chicago City Houston City Francisco 
Jan. 31.0 28.3 29.0 29.8 26.6 24.9 25.4 32.0 27.0 
Feb. 28.5 25.8 28.0 27.3 23.0 21.0 22.0 26.5 27.0 
Mar. 26.5 24.5 26.3 27.0 23.0 21.0 21.0 28.0 25.0 
April 26.0 24.5 26.0 26.3 22.3 20.4 21.0 28.0 25.0 
May 26.0 23.7 26.2 24.6 20.0 18.7 20.2 272 23.8 
June 24.6 22.0 22.5 22.8 19.5 18.2 14.3 27.0 23.0 
July 24.0 21.5 20.8 21.0 18.0 16.7 14.0 24.8 23.0 
Aug. 24.0 20.2 20.4 20.0 18.0 16.1 14.2 24.0 21.4 
Sept. 24.0 20.5 20.3 20.0 17.0 15.7 15.0 24.0 21.0 
Oct. 24.6 21.4 20.8 20.2 17.6 15.9 16.0 24.0 21.0 
Nov. 25.8 23.5 23.8 21.8 19.1 17.8 18.8 25.1 21.0 
Dec. 26.8 24.0 24.5 22.0 19.5 18.2 19.5 25.5 21.0 








Prices of Mineral Oils 


The year just closed witnessed an unprecedented de- 
cline in the prices of mineral oils, succeeded in turn by 
a sharp upward movement in the fall. The course of oil 
prices may be ascertained from Table 5 and Fig. 8. It is 
evident that oil prices followed the course of prices in 
general, though falling lower in midsummer than the av- 
erage price level of all commodities, and in part rising 
above this level during the closing months of the year. 
In terms of pre-war prices taken as 100, crude petroleum 
ended the year at 184; gasoline, at 140; kerosene, at 163; 
fuel oil, at 118, and lubricating oils, at 195. By way of 
comparison, the average price of raw materials in the 
United States in December, 1921, according to calculations 
made by the Federal Reserve Board, was 140; of pro- 
ducers’ goods, 127; of consumers’ goods, 140. 

The monthly price courses, 1917-21, of the oil products 
of chief interest to the automotive industry are shown 
graphically in Fig. 8, where the downward and upward 
movements during 1921 are thrown into perspective. The 
price of gasoline, as usual, was more stable than the prices 
of kerosene and lubricants, although gasoline definitely 
accommodated itself to the change in price level that af- 
fected all commodities. Prices in 1921, as shown by the 
chart, should be especially compared with prices in 1920. 
In general terms, the year just closed neutralized the 
price advances of 1920, leaving the price levels at approxi- 
mately their 1919 heights. 

To those interested in local gasoline prices, Table 6 
will reflect the average monthly tank-wagon price of gaso- 
line during 1921 in a number of cities selected so as to 
give a sample of the entire country. There was a fairly 
uniform price movement for this commodity throughout 
the whole country, illustrating its responsiveness to 
changing economic conditions both in the petroleum indus- 
try and outside. 


As a summary picture of the broad price changes in 
the petroleum industry over the past two years, Fig. 9 
is introduced. The most significant feature of this chart 
is the manner in which the stock market anticipated the 
price changes in crude petroleum and petroleum products. 


Conclusions 


The developments in the petroleum industry during 1921 
of special interest from the automotive viewpoint may 
be summarized as follows: 

(1) Domestic production of crude petroleum increased 
during 1921 in spite of drastic curtailment of industrial 
activities in practically all other directions. 

(2) In the:face of a notable decline in the number of 
oil wells completed, the aggregate output of the country 
became increasingly dependent upon flush production. 

(3) The Mexican oil fields were exploited with unprece- 
dented intensity, and many of the individual pools were 
exhausted during the year. 

(4) Refinery activity slowed down, though not in keep- 
ing with industrial activities in general. 

(5) The domestic consumption of gasoline increased 
about 6 per cent over ‘the previous year. 

(6) The prices of crude petroleum and its principal 
products suffered a precipitous decline during the first 
part of the year, but from September on recovered part 
of the ground lost. 

(7) The closing week of the year registered the largest 
daily production of crude petroleum that this country had 
thus far enjoyed. 

(8) An inventory of the unmined supply of crude pe- 
troleum, made by the U. 8S. Geological Survey and the 
American Association of Petroleum Geologists placed 
the unmined reserve at 9.1 billion barrels. 

(9) The present year opens with nearly 50 per cent of 
the total crude petroleum output of the country coming 
from wells less than a year old. 





WENTY-NINE gallons of fuel oil are wasted for 

every ton of steel that is produced, according to the 
statement of William N. Best, the petroleum engineer in 
his new book on “Burning Liquid Fuel,” recently pub- 
lished by the U. P.C. Book Company. 

The book contains much interesting statistical and 
technical data, and covers in a thorough and compre- 
hensive manner the various phases of the science of 
burning liquid fuel. Especially interesting is the table 
of crude petroleum produced through the world since 
1857 in the various countries of the world. The table 
shows the following production for the period 1857- 
1918 inclusive. 


Percentage 
Country Bbls. of 42 Gal. of Total 
United States ........ 4,608,571,719 61.41 
MCKICO Wocke ee hie. 285,182,489 3.80 


MAR ea ovis hh 5.2 1,873,999,199 24.97 
Dutch East Indies (a) 188,388,513 2.51 
LT Ce ee 151,408,411 2.02 
A: a Wi catiaawate cies 106,162,365 1.41 
(PBT EER in 5.05-3c Saws sions 14,056,063 19 
EE ig oss rss sus dS" 154,051,273 2.05 
MORN eis acavatainrn Siaes Sinn cinkl 24,414,387 33 
Japan and Formosa .. 38,498,247 51 
fits cl; irl) i weer 7,432,391 10 
Ns xi ees koh os 4,848,436 .07 
pO! en 4,296,093 .06 
GEETARTY: oc6icidicso:0 00:05 16,664,121 22 
RE REE os) <icw sis. sistocates 24,425,770 03 
WOBOZMOIR « issiesc'c cscess 317,823 

CE nr Soe ere ae 973,671 

ats 19,167 02 
Other Countries ...... 397,000 


100.00 


eee ee eee eee eee 


7,504,107,138 
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Labor Statistics Show Strikes Have 
Not Diminished 


Opposition to wage decreases chief cause of disputes during 1921. First 
9 months produce 2,200 strikes. New York State has greatest number. 
Definite trends shown in relative importance of wage factors each year. 


By Norman G. Shidle 


as relates to the difficulty workers have brought to 

industry in the way of strikes and industrial dis- 
putes. It should be recognized, however, that the fig- 
ures which appear under the title of “labor statistics” 
are really only a part of the picture. In a certain sense 
the production figures of an industry are just as much 
“labor statistics” as are the records of strikes and lock- 
outs. 

The 1921 labor statistics show a continuance of the 
large number of strikes, despite industrial depression. 

Two thousand two hundred strikes occurred the first 
9 months of 1921. A rather broad estimate places the 
number of men involved in these strikes over a million 
and the number of days lost by factories because of the 
strikes at something like 50,000. 

Statistics concerning labor in the United States do 
not provide the sort of fundamental data essential to 
any thorough analysis of our industrial problems. When 
the Department of Commerce recently took up matters 
of unemployment, it failed to find any adequate data 
available anywhere in government bureaus upon which 
to base sound studies of the practical problem it was 
approaching. 

There is a very definite value, however, attached to the 
labor statistics compiled 
by the Bureau of Labor 
Statistics of the Depart- 


G ss relates to data regarding labor is usually such 


essentially a study of the psychology of the indi- 
vidual and an analysis of the individual in his relation to 
his task, the industrial relations problem lends itself less 
than any other industrial question to statistical treatment. 

A study of the available statistics, however, enables 
the executive to sense certain broad general trends,. to 
learn the present and probable future status of indus- 
trial unrest so far as it relates to the more virulent 
forms, such as strikes and lockouts, and to interpet, in 
the light of these general movements, the most effective 
methods for use in handling his own individual prob- 
lems. 

The necessity for constructively studying the prob- 
lems of human relationships in industry is made even 
more apparent by the recent remark of a highly re- 
spected and conservative cabinet member, who said: 
“There is in the United States a well-defined and con- 
stantly growing unrest which already embraces probably 
75 per cent of our population. This unrest is manifest- 
ing itself in the form of a discontent with any social 
system which permits widespread unemployment and 
physical privations in a country so abundantly blessed 
with natural resources as the United States.” 

Here is the statement of a man whose opinion on this 
subject undoubtedly has the respect of every reader of 


PRINCIPAL CAUSES OF STRIKES AND’ LOCKOUTS 1916, 1917, 1918, 1919, 1920, AND FIRST THREE-QUARTERS OF 1921 
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ment of Labor, provided evaines wécneiens 
they are properly analyzed 
and _ interpreted. The Matter in Dispute i Ree Piaban " i 
9 919 | 1920 | 19 1916 | 1917 | 1918 | 1919 | 1920 | 1921 
figures used here are per Cent|per Cent/per Cent|per Cent|per Cent|per Cent|per Cent|per Cent|per Cent|per Cent|per Cent|per Cent 
either reprinted directly 
from the tables compiled 
For increase of wages........ 35.10 | 35.60} 42.50] 30.42] 42.33| 4.5 | 10.57| 13.50] 13.49| 19.86| 17.24] 2.08 
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Fig.. 1—Principal causes of strikes and lockouts 
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Fig. 2—Percentage of total number of strikes involving wages, in one form or another, as a cause 


these lines. It brings home very forcibly the responsi- 
bility which rests upon those conducting industry to pro- 
vide to every industrial worker an opportunity for the 
highest personal development of which the worker is 
capable. Not only is this necessary from a social point 
of view, but it is advantageous and profitable from the 
point of view of the individual industrial organization. 
The practical ideal of service—to those within and with- 
out the organization—is gradually being recognized in 
American industry as the steadiest and soundest road 
to increased business and permanent progress. 

All this is a bit aside from the immediate matter of 
labor statistics, yet the “75 per cent” quoted above is 
probably the most significant “statistic” that has been 
estimated for some time. 

It is essential, however, that a true estimate of value 
be placed upon all statistical data used in industry. The 
majority of strike statistics, for example, used in this 
article are indicative of the general sentiment of work- 
ers just about to the extent that such general sentiment 
is voiced by organized labor. Strikes are almost entirely 
the result of organized labor. Yet it must be recognized 
that just as much discontent and consequent reduction 
in production efficiency may occur in cases where labor 
is unorganized and strike records do not appear. The 
result in the latter case may be just as bad, but simply 
more difficult to record statistically. 

This fact is not always sufficiently recognized by stu- 
dents of labor statistics and as a result erroneous con- 
clusions are frequently drawn upon the basis of the data 
available. It is just as important in an analysis of this 
' kind to understand clearly the limitations of the figures 
involved as to know the figures themselves. 

Industrial depression has had little effect upon the 
number of strikes. The first three-quarters of 1921 show 
a total of 2200 strikes as against a total of 3109 for the 
entire year of 1920. Thus it appears that if the last 
quarters of 1921 produced as many strikes in proportion 
as did the three previous quarters the total for the year 
would be only slightly under that of 1920. 

A review of the total number of strikes during the last 


RESULTS OF STRIKES AND LOCKOUTS, 1916-1921 (9 MO. OF 1921) 


six years shows a remarkable uniformity, the variation 
being less than 1000 in any case. The record follows: 


Year Strikes Lockouts 
1916 3,681 108 
1917 4,324 126 
1918 3,248 105 
1919 3,444 125 
1920 3,109 58 
1921 (9 mo.) 2,200 56 


There is one significant deduction, perhaps, that may 
be drawn from this uniformity. There is an indication 
that so long as present methods prevail on the part of 
employer and employed the struggle between the two is 
likely to be carried on with equal vigor regardless of the 
condition of ‘industry or the surface causes that may be 
given for the outbreak in each case. For many years 
labor was underneath in the industrial struggle and some 
employers felt themselves secure in their power. The 
war brought to labor its first real opportunity to exer- 
cise power and the natural reaction from these previous 
years was for it to exercise that power to its fullest ex- 
tent, unwisely in many instances. 

Again the industrial scales have turned. Labor is 
plentiful, and the employer has the advantage, so far 
as dealing with his workers is concerned. If the uni- 
formity of these strike figures shows anything at all, it 
is the certainty of continued future trouble if manage- 
ment seizes the opportunity which it now has to “get 
even” with workers for real or fancied wrongs during 
war and post-war days. 

The handling of industrial relations during the next 
few months will have a very definite effect upon the ra- 
pidity with which any given company will be able to 
return to complete stability. 

A prominent railroad executive stated recently that 
the willing and hearty co-operation of members of the 
railway brotherhoods would mean a saving in operating 
expenses of 4 to 5 per cent; that a certain proposed wage 
decrease for these brotherhood members would mean a 
saving of 1 per cent, and that consequently it would be 
very poor economy to make the proposed reduction if 
such action meant the loss of that willing and construc- 
tive co-operation. 

Without debating the details of the 
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figures involved in this statement, 
the words of this official, who had in 





mind only the management view- 
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Fig. 3—Results of strikes and lockouts 
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OCCUPATIONS IN WHICH THE LARGEST NUMBER OF STRIKES AND LOCKOUTS 
OCCURRED IN EACH YEAR, 1916 TO 1920 
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Fig. 4—Occupations in which largest number of strikes occurred 


strike figures show the results of obsolete methods. 

The most striking thing in the table of strike causes 
is the natural change in the major causes of strikes. As 
usual the chief cause is wages, but in previous years— 
from 1916 at least—the strikes have been for increased 
wages; 1921 shows a reversal. The workers struck nearly 
900 times during the first 9 months of 1921 because their 
wages had been decreased. 

This change follows definitely the trend of the indus- 
trial situation, the workers striving to maintain what 
they have obtained in past years of fighting and the em- 
ployers finding it necessary to reduce operating expenses. 
For the rest, strike causes showed little radical change, 
except in the case of decreased hours. Twelve per cent 
of the strikes in 1921 were fought over demands for less 
working hours, while 3 per cent was the highest reached 
in previous years, 1920 showing only about 2 per cent. 
The trend in lockout causes follows this same course, 
a greater percentage of lockouts having been instituted 
because the workers demanded decreased hours than ever 
before. 

An interesting trend is brought out by the curve 
shown in Fig. 2, which was plotted on the basis of figures 
compiled from the table of strike causes. This curve 
shows the percentage of total strikes during the last six 
years in which wages figure either as a major or minor 
cause. 


Wages As a Strike Cause 


It appears that over half of the strikes during this 
period were fought over matters involving questions of 
wage, and that in only one year, 1919, has there been 
any marked deviation from a uniform proportion. In 
analyzing this curve it should be remembered that the 
announced cause of strikes has little relation to the 
fundamental causes. The announced cause is simply the 
point over which the break in relations finally came or 
the battleground chosen for a particular fight. 

The 1919 deviation in this curve, however, marks the 
period at which labor attained its highest power in 
American industry. A possible interpretation of the 
drop in the curve may, consequently, be that at this 
time labor found itself in a position to actively fight 
for some of those other things which it had always 
desired but had never been able to take a stand on, 
because of the necessity for fighting for the primary 
life-giving factor, wages. The return of the curve to 
its apparently normal percentage indicates that workers 
are again under the necessity of fighting for the neces- 
sities. 

Employers have won more strikes in 1921 than did the 
workers, although if the number of “compromised” 


strike, yet if a compromise 
is made they have gained 
something. This has nothing to do with the rights or 
wrongs of the various matters under dispute, of course, 
but serves to illuminate to some extent the table shown 
in Fig. 3. During the past six years the number of 
strikes ending in favor of employers has been just about 
equal to the number ending in favor of employees. 


Building Trades Furnish Most Trouble 


The building trades furnished the most trouble for 
employers again in 1921 as they did in 1920, their 
record last year putting them ahead of the metal work- 
ers as strikers for the last six years. 

The most startling jump in number of strikes during 
1921 was made in the printing and publishing trades. 
Three hundred and twenty-three strikes and 9 lockouts 
occurred in this trade during the first 9 months of last 
year, while the 1920 total of 70 was the highest that 
had ever before occurred. The metal trades were in- 
volved in less strikes last year than during any similar 
period. Their total for the first three-quarters was only 
202, which is small, comparatively speaking. The five 
trades involved in the greatest number of strikes last 
year were as follows: 


SE RE cign 5.6 a 0 ic da ecstieecdsssedeeeds 515 
Printing and publishing ...................2.2-. 323 
BE SIN 6. 0.0 6:46 add aR CESe ems h a Cees 202 
MT (cist centescehdeus dabdeas wees ceuwmenda 172 
RONAN s 6d 44 eae nent ensesa cade se ceuweaniequdie 102 


The six-year total of strikes by trades looks somewhat 
different, however, as the miners played a large part in 
strikes during previous years, but engineered only 74 
in 1921. The six-year totals are: 


AEE 6 0.6 5.00. dorerernocnscedsackees 2700 
EES 60404165s00ccenenent caeesBeebiad 2671 
GE. 6 44.55:54054400RR 04S dancinncecemeeeeerd 1864 
Cee CO ee ee 1377 
eR i's 06 666 cca cic tevedewnsewenes 1324 
BE TE CT ee oT ree 1297 


It is impossible to determine the trade having the least 
number of strikes, since only those having at least a 
certain number are listed. 


Allied Industry Strikes 


The chart shown in Fig. 5 is based on six-year total 
strike figures in the industries shown. The six indus- 
tries involved are all more or less allied to the automo- 
tive field, some more directly than others. The automo- 
tive executive, however, is interested in the general trend 
of industrial relations in allied industries, since he has 
found by experience that unstable labor conditions in 
an allied industry may affect his factory operations very 
materially. 

The chart simply depicts graphically what is shown 
elsewhere in figures. It shows the leather industry to 
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Fig. 5—Total number of 
strikes during last six 
years in allied industries 
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be in the best position of the entire group, having been 
involved in only 140 strikes in six years. 

New York maintains its unenviable position as the 
State in which most strikes have occurred. Having held 
this honor without interruption for six years, the Empire 
State naturally has an excellent lead in the six-year 
total. There is little to be said concerning the statistics 
in Fig. 6, except that the 1921 results follow in almost 
exactly with the trends established during previous 
years. 

New York, Pennsylvania and Massachusetts had the 
greatest number of strikes last year among this group 
of industrial high-strike states. The total for six years 
places the five leaders as follows: 


Re SE rT cies onawhe ee ote 3224 
PG AUINIID 5 054.6 5ie is <0aes die ON G0 Gisin <4 SS 2002 
DEMBONOIIREEUS . oi. a esa asw ease sah chen sh eeesanan 1982 
SMEG; is 5546 ARGH OKES MRSS oh SORAB HOS eRe ee 1259 
NEO: oon bbGiks Chk OSONSSE AER ORR ORE 1249 


NUMBER OF STRIKES BEGINNING IN EACH YEAR 
IN SOME OF THE CHIEF INDUSTRIAL STATES, 














1916, 1917, 1918, 1919, 1920 AND FIRST THREE 
QUARTERS OF 1921 
STRIKES 
1916 | 1917 | 1918 | 1919 | 1920 | 1921 | Total 
oe 4 ee 577 696 668 515 459 309 | 3224 
Pennsylvania........ 566 481 304 265 202 184 | 2002 
Massachusetts......| 374 342 341 376 366 183 | 1982 
New Jersey.........| 411 219 138 171 120 115 | 1174 
SEs sacs oe = cp pies 276 261 188 214 170 136 | 1249 
RS Seo csist et 149 276 237 252 202 143 | 1259 
Connecticut...... ...| 825 178 90 120 124 59 898 
Washington........ 57 290 126 78 54 57 662 
Missouri.......... 90 117 100 63 53 51 409 
DRIER, oi00 o5005 6s 70 65 68 91 64 32 455 
a ee 66 62 59 79 44 64 374 


























Fig. 6—Number of strikes in some of chief industrial 
states 
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Fig. 7—Duration of strikes 


Again in 1921 the tendency toward a reduced length 
of strikes is apparent. As in previous years, the greatest 
number last from 1 to 3 months, but last year the num- 
ber lasting this long was only 23 per cent of the total, 
as against 25 per cent in 1920 and 29 per cent in 1919. 
Thus it appears that industrial questions are having a 
tendency to be brought to a more rapid conclusion than 
in the past after a strike has started. Whether or not 
this tendency toward a rapid settlement has any relation 
to the satisfactory nature of the settlement cannot be 
determined from any available statistics. 


Works Councils 


Without presenting any statistical data it can be 
stated that very probably there has been a decrease in the 
number of works councils in the United States during 
1921. This was expected by many as the natural result 
of industrial depression. It was natural, however, not 
so much as a result of industrial depression as of the 
spirit and purpose which was behind the original instal- 
lation of such councils in some cases. 

In certain instances “industrial democracy” was insti- 
tuted without any special belief by the management in 
its essential soundness. Som2 managements installed it 
without understanding it or the almost certain lines of 
its development. The spirit behind some of these instal- 
lations was defensive or offensive rather than co- 
operative. 

In such cases the plan did not work out to the satisfac- 
tion of the management—and usually failed to satisfy 
the workers. Many such industrial councils have gone 
out of existence during the last two years. 

Many others have survived, however, and are operating 
as helpful, constructive forces in aiding the management 
to weather the storm of industrial depression. The 
automotive industry has several examples of this suc- 
cessful type of council. The success has been achieved 
because the councils were originally installed, not with 
any philanthropic purpose, but with the purpose of de- 
veloping the business and the factory to its highest 
efficiency through the utilization of the individual intelli- 
gence and co-operation of every man in the plant. 

It is perfectly possible in many cases, of course, to obtain 
equally good results without any organized group of 
employees. It is worth while to point out again that 
the spirit behind the handling of industrial relations is 
the essential thing, while the mechanical means used 
to translate that spirit into action is a minor considera- 
tion in any case. 

The truth of this principle has been well illustrated by 
the success or failure of the various works councils in- 
stalled during war and post-war years. The principle 
itself has come to form the basis of operation for prac- 
tically every plant in which harmonious relations exist 
between employers and employees. 
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Road Construction Lags Far Behind 
Car Registration 


In 1914 there were 7 motor vehicles to a mile of surfaced road. To-day it 
is estimated that the proportion is 27 to 1. \ While accurate mileage fig- 
ures for the last two years are not available, the following curve shows 
definite need for highway growth. Bureau of Roads Survey in progress. 


4SILE accurate statistics are not yet available, it 

\ \ is probable that some 25,000 miles of surfaced 

road were added to the total for the United 

States during 1921. On Dec. 31, 1921, there were 15,834 

miles of Federal Aid Road projects under way, and 

about 70 per cent of this total had been completed. Only 

about half of the new road construction during 1921 con- 

sisted of Federal Aid projects, however, so that the 

estimated total of 25,000 miles of new roads for the 
year is probably not far wrong. 

More Federal aid money is being expended in Texas 
than in any other State so far as regards projects under 
construction at the end of 1921. New roads costing near- 
ly $22,000,000 are under way in that State. ; 

It is estimated by certain authorities that a billion 
dollars will be spent on highways during 1922. This 
sum would include carrying and amortization charges on 
outstanding bonds, administration expenses, traffic regu- 
lation, highway maintenance and highway construction. 
This expenditure has become necessary to efficient func- 
tioning of modern industrial transportation and is based 
upon sound economic foundation. 


Vehicle Registration vs. Road Growth 


It is interesting to compare the relative rate of growth 
of motor vehicle registration and the total mileage of 
improved roads in the United States. The accompany- 
ing chart brings out this relation clearly. The curves 
are constructed on a semi-logarithmic scale, thus permit- 
ting the lines to show the proportionate growth of these 
two factors. 

It will be noted that the curve showing the rate of 
growth of motor vehicle registrations increases more 
rapidly and is more uniform than is the curved based 
upon surfaced road mileage. This is natural because 
the growth of the motor vehicle has steadily increased, 
whereas the surfaced road mileage has been subject to 
many hindrances which did not allow its growth to pro- 
ceed along the lines it would naturally take on an econ- 
omic basis. 

Automobile registration was increased because of the 
individual needs and the individual action of supplying 
those individual needs. Road mileage increase has been 
dependent upon the group action of many individuals 
and has thus been slower and less steady than the growth 
in the number of vehicles in use. 

Even though the curves are plotted only from 1914, 
the miles of paved road, it must be remembered, were 
entirely inadequate for the economic needs of transpor- 
tation at that time. In 1914 there were 7 motor vehicles 
for every mile of paved road. To-day there are 27 mo- 
tor vehicles for every mile of paved road. 

Thus it becomes apparent that surfaced road mile- 
age must increase at a considerably more rapid rate 


than motor vehicle registrations if the economic neces- 
sity for good roads is to be met. 

The figures used in constructing the road mileage curve 
are taken from the records of the U. S. Bureau of Roads 
for the years 1914-1918 inclusive. The figures are listed 
in reports of the Bureau as “Total of all surfaced roads.” 
The 1919 figures are taken from the Bureau of Roads 
figures so far as regards State highway mileage. To this 
total, 20 per cent was added to take in county and other 
road construction. 


Survey in Progress 


For 1920 and 1921 accurate figures are not available 
anywhere at the present time. For certain internal de- 
partmental reasons, the Government did not collect this 
data for these years. A survey is under way at the pres- 
ent time, however, which will bring the figures entirely 
up to date. The estimates of 350,000 for 1920 and $375,- 
000 for 1921, which are used in the chart, have been made 
on the basis of the best data available at the present time. 

The exact accuracy of this 1921 figure, however, is 
not necessary to the purpose of the chart, as the relative 
growth of motor vehicle registrations and surfaced road 
mileage is well illustrated in any case. 

There is a great need for highway transport education 
throughout the country, and the movements now devoted 
to this work should have the hearty support of the auto- 
motive industry. A thorough understanding of the eco- 
nomics of highway transport is essential to the maximum 
growth of car and truck use. 
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Automotive Vehicle 


AMERICAN AUTOMOBILE RECORDS 


Non-Competitive 


Speedway Records, Class “B,” Stock Chassis 


300 to 450 Cubic Inches Piston Displacement 


5 Miles 3:15.88 Mulford Paige Uniontown, Pa. May 20, 1921 
10 Miles 6:31.48 Mulford Paige Uniontown, Pa. May 20, 1921 
15 Miles 9:45.96 Mulford Paige Uniontown, Pa. May 20, 1921 
20 Miles 13:01.48 Mulford Paige Uniontown, Pa. May 20, 1921 
25 Miles 16:37.94 Mulford Paige Uniontown, Pa. May 20, 1921 
50 Miles 33:16.43 Mulford Paige Uniontown, Pa. May 20, 1921 
75 Miles 50:00.80 Mulford Paige Uniontown, Pa. May 20, 1921 
100 Miles 1:06:53.26 Mulford Paige Uniontown, Pa. May 20, 1921 
Speedway Records Regardless of Class, Non-Stock 
| ee 0:05.91 Rader Packard Special Sheepshead Bay July 28, 1917 
% mile...... 0:13.94 Rader Packard Special Sheepshead Bay July 28, 1917 
fae 0:17.35 Rader Packard Special Sheepshead Bay July 28, 1917 
1mile...... 0:28.76 Rader Packard Special Sheepshead Bay July 27, 1919 
2 miles..... 0:57.81 Rader Packard Special Sheepshead Bay July 27, 1917 
3 miles..... 1:26.61 Rader Packard Special Sheepshead Bay July 27, 1917 
4miles..... 1:55.74 Rader Packard Special Sheepshead Bay July 27, 1917 
5 miles..... 2:24.65 Rader Packard Special Sheepshead Bay July 27, 1917 
10 miles..... 4:50.88 Rader Packard Special Sheepshead Bay July 27, 1917 
Straightaway Records, Class “B,” Stock Chassis (Piston Displacement) 
300 to 450 Cubic Inches : 
Kilometer 21.56 L. F. Goodspeed Roamer Daytona April 22, 1921 
1 mile 34.25 L. F. Goodspeed Roamer Daytona April 22, 1921 
2 miles 1:08.86 L. F. Goodspeed Roamer Daytona April 22, 1921 
3 miles 1:43.69 L. F. Goodspeed Roamer Daytona April 22, 1921 
4 miles 2:18.08 L. F. Goodspeed Roamer Daytona April 22, 1921 
5 miles 2:53.48 L. F. Goodspeed Roamer Daytona April 22, 1921 
Straightaway Records Regardless of Class, Non-Stock 
1% mile 0:11.57 Milton Duesenberg Daytona, Apr. 27, 1920 
1 kilo 0:14.40 Milton Duesenberg Daytona, Apr. 27, 1920 
1 mile 0:23.07 Milton Duesenberg Daytona, Apr. 27, 1920 
2 miles 0:46.24 Milton Duesenberg Daytona, Apr. 27, 1920 
3 miles 1:12.18 Milton Duesenberg Daytona, Apr. 25, 1920 
4 miles 1:36.14 Milton Duesenberg Daytona, Apr. 25, 1920 
5 miles 2:00.04 Milton Duesenberg Daytona, Apr. 25, 1920 
10 miles 4:09.31 De Palma Packard Special Daytona, Feb. 16, 1919 
15 miles €:48.75 De Palma Packard Special Daytona, Feb. 17, 1919 
20 miles 8:54.20 De Palma Packard Special Daytona, Feb. 17, 1920 
(Standing Start) 

1 mile 0:38.83 De Palma Packard Special Daytona, Feb. 17, 1920 
(Officially recognized by the American Automobile Association as being the record for this 


country in each class.) 


Competitive 


Speedway Records Regardless of Class, Non-Stock 


1 mile 0:40.23 De Palma Mercedes 
2 miles 1:09.57 Louis Chevrolet Frontenac 
3 miles 1:54.81 Resta Peugot 
4 miles 2:14.22 Louis Chevrolet Frontenac 
5 miles 2:56.35 Resta Peugot 
10 miles 5:20.20 Milton Duesenberg 
15 miles 8:18.90 De Palma Packard Special 
20 miles 10:50.20 De Palma Packard Special 
25 miles 14:12.72 De Palma Packard Special 
50 miles 26:23.40 De Palma Packard 
75> miles 40:31.00 Hearne Disteel-Duesenberg 
100 miles 54:05.80 Hearne Disteel-Duesenberg 
150 miles 1:21:19.20 Hearne Disteel- Duesenberg 
200 miles 1:55:11.05 Mulford Hudson 
250 miles 2:23:04.03 Aitken Peugot 
300 miles 2:55:32.283 Anderson Stutz 
350 miles 3:24:42.99 Anderson Stutz 
400 miles 4:04:48.98 Resta Peugot 
450 miles 4:35:05.78 Resta Peugot 
500 miles 5:07:26.00 Resta Peugot 


Des Moines, Ta. 
Chicago, Ill. 
Des Moines, Ia. 
Chicago, Ill. 
Omaha, Neb. 


Sheepshead Bay, N. 


Chicago, Ill. 
Chicago, Tl. 
Chicago, Ill. 


Sheepshead Bay, N. 


Cotati, Cal. 
Cotati, Cal. 
Cotati, Cal. 
Chicago, IIl. 


Sheepshead Bay, N. 
Sheepshead Bay, N. 
Sheepshead Bay, N. 


Chicago, Tl. 
Chicago, Tl. 
Chicago, Tl. 


Straightaway Records Regardless of Class, Non-Stock 


10 miles 
20 miles 
50 miles 
100 miles 
150 miles 
200 miles 
250 miles 
300 miles 


Bruce-Brown 
Burman 
Burman 
Bernin 
00 Disbrow 
00 Disbrow 
00 Disbrow 


.50 Disbrow 


Benz 
Buick Bug 
Buick Bug 
Renault 
Special 
Special 
Special 
Special 


Daytona 

Jacksonville 
Jacksonville 
Daytona 

Jacksonville 
Jacksonville 
Jacksonville 
Jacksonville 


we. 


— 


June 24, 1916 
Sept. 3, 1917 
June 24, 1916 
Sept. 3, 1917 
July, 15, 1916 
June 14, 1919 
Sept. 3, 1917 
July 28, 1918 
Sept. 3, 
June 14, 1919 
Aug. 14, 1921 
Aug. 14, 1921 
Aug. 14, 1921 
June 16, 1917 
Sept. 30, 1916 
Oct. 9, 
Oct. 9, 
June 26, 1915 
June 26, 1915 
June 26, 1915 


Mar. 24, 1909 
Mar. 30, 1911 
Mar. 28, 1911 
Mar. 6, 1908 
Mar. 31, 1911 
Mar. 31, 1911 
Mar. 31, 1911 
Mar. 31, 1911 
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SPEEDWAY RECORDS, 1921 


One-mile, Otto Walker, Harley-David- 
son, Fresno, Cal., Feb. 22, 1921. Time, 
33 2/5 seconds. 

Two-mile, Albert Burns, Indian, Fres- 
no, Cal., Feb. 22, 1921. Time, 1:09 4/5. 

Five-mile, Jim Davis, Harley-Davidson, 
Beverly, Cal. Apl. 24, 1921. Time, 
2:51 4/5. 

Ten-mile, Otto Walker, Harley-David- 
son, Fresno, Cal., Feb. 22, 1921. Time, 
5:45 4/5. 

Twenty-five mile, Otto Walker, Harley- 
Davidson, Beverly, Cal., April 24, 1921. 
Time, 14:21 4/5. 

Fifty-mile, Otto Walker, Harley-David- 
son, Fresno, Cal., Feb. 22, 1921. Time, 
29:34 3/5. 


1921 MOTORCYCLE RACING 
RECORDS 


National Championships 
(61-Inch) 


One-mile, Fred Ludlow, Harley-David- 
son, Syracuse, N. Y. Time, 44.05 sec. 

Five-mile, Fred Ludlow, Harley-David- 
son, Syracuse, N. Y. Time, 3:45.54. 

Ten-mile, Fred Ludlow, Harley-David- 
son, Syracuse, N. Y. Time, 7:38.80. 

Twenty-five mile, Fred Ludlow, Har- 
ley-Davidson, Syracuse, N. Y. Time, 
19:17.60. 

Fifty-mile, Fred Ludlow, Harley-David- 
son, Syracuse, N. Y. Time, 38:52.18. 

One Hundred mile, Ralph Hepburn, 
Harley-Davidson, Dodge City, Kan. 
Time, 1:07.52 2/5. 

Two Hundred mile, Ralph Hepburn, 
Dodge City, Kan. Time, 2:17.54. 

Three Hundred mile, Ralph Hepburn, 
Harley - Davidson, Dodge City, Kan. 
Time, 3:30.03. 

Races at Syracuse held Sept. 19, 1921. 

Races at Dodge City held July 4, 1921. 


M. & A. T. A. RECORDS 
Regardless of Course or National Cham- 
pionship Events 
(61 cu. in. Solo) 


One-mile, Otto Walker, Harley-David- 
son, Fresno, Cal., Feb. 22, 1921. Time, 
33 2/5 seconds. 

Two-mile, Albert Burns, Indian, Fres- 
no, Cal., Feb. 22, 1921. Time, 1:09 4/5. 

Five-mile, Jim Davis, Harley-Davidson, 
Beverley, Cal., April 24, 1921. Time, 
2:51 4/5. 

Ten-mile, Otto Walker, Harley-David- 
son, Fresno, Cal., Feb. 22, 1921. Time, 
5:45 4/5. 

Twenty-five mile, Otto Walker, Harley- 
Davidson, Beverly, Cal., April 24, 1921. 
Time, 14:21 4/5. 

Fifty-mile, Otto Walker, Harley-David- 
son, Fresno, Cal., Feb. 22, 1921. Time, 
29:34 3/5. 

One Hundred mile, Ralph Hepburn, 
Harley-Davidson, Dodge City, Kan., July 
4, 1921. Time 1 hr. 7 min. 52 2/5 sec. 

Two Hundred mile, Ralph Hepburn, 
Harley-Davidson, Dodge City, Kan., July 
4,1921. Time, 2 hr. 17 min. 54 sec. 

Three Hundred mile, Ralph Hepburn, 
Harley-Davidson, Dodge City, Kan., July 
4, 1921. Time, 3 hr. 30 min. 3 sec. 


(61 cu. in. Sidecar) 


One-mile, Floyd Dreyer, Indian, Toledo, 
Ohio, Aug. 14, 1921. Time, 513/5 sec. 
Two-mile, Floyd Dreyer, Indian, To- 
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e | Speed Records 


World’s Racing Records at Brooklands M. & A. T. A. Records 


(Officially Recognized by the International Federation of Automobile Clubs.) (Continued) 


Piston ledo, Ohio, Aug. 14, 1921. Time, 1:42 3/5. 
Displace- Five-mile, Floyd Dreyer, Indian, To- 


t Weight, Ti Ss d , 
Distance or Time Car édaac Wa ibs. or Glatanes Py Date ledo, Ohio, Aug. 14, 1921. Time, 4:20 2/5. 


ly 


Normal 25.31s. Ten-mile, Sam Riddle, Indian, Sheeps- 
% mile 8.8. 4-cyl. Benz 1311 3610 Reverse 25.228 71.25 22+ 1-14 head Bay, Oct. 11, 1919.’ Time, 8:15 3/5. 
¥% mile f.s. 4-cyl. Benz 1311 3610 a . 620? 127.877 8-11-09 Twenty-five mile, Teddy Carrol, Indian, 
1 kilometer s.s. 4-cyl. Benz 1311 3610 cvorae 3157s { 73-57 22-12-13 Sheepshead Bay, Oct. 11, 1919. Time, 
Reverse 31.57s. § ? ? 
1 kilometer f.s. 4-cyl. Benz 1311 3610 17.761s. 125.947 8-11-09 20:36 2/5. 
1 mile 88.  4-cyl. Benz 1811 se10«- Normal 41-308} 67.34 © 22- 1-14 _ _ SOLO 
1 mile f.s. 4-cyl. Benz 1311 3610 Normal oo 124.10 24- 6-14 One-Mile Dirt Track Records 
2 miles f.s. 4-cyl. Benz 1311 3610 a 58.99s. 122.05 14- 1-14 One-mile, Gene Walker, Indian, St. 
5 miles fs. <-<71 cane = pes 2m. 35.08s. = = at ‘ Louis, Mo., Nov. 8, 1921. Time 42.3 sec. 
10 miles -S. -cyl. Benz 5m. 19.78s. ’ - 1- wetter 7 
50 miles — 8.8. 4-cyl. Talbot 290 —-2882 o7m, 223s. 110.96 27-10-13 BS ng rig oe) 7 pag a Py 
100 miles 8.8. 12-cyl. Sunbeam 552 3207 55m. 35.55s. 107.93 10-10-13 UIS, MO., NOV. o, : ime, i: . 
159 miles 8.3. “ | oe = pod ih. 25m. 14.94s. 106.57 ge Five-mile, Gene Walker. Indian, St. 
200 miles 8.8. -cyl. Sunbeam 2h. 5m. 6.28s. 6 -10- $ : ° 
300 miles 8.8. 6-cyl. Sunbeam 276 2601 3h. 7m. 45.46s. 95.87 1-10-13 =“ — ~ 8, wa. -— ety 
400 miles S.8. 6-cyl. Sunbeam 276 2601 4h. 12m. 15.08s. 95.14 1-10-13 en-mule, ene aiker, indian, . 
500 miles 8.8. 6-cyl. Sunbeam 276 2601 5h. 16m. 40.01s. 94.74 1-10-13 Louis, Mo., Nov. 8, 1921. Time, 7:23 3/5. 
600 miles 8.3. 6-cyl. Sunbeam 276 2601 6h. 22m. 54.16s. 94.02 1-10-13 Twenty-five mile, Fred Ludlow, Har- 
700 miles 8.8. 6-cyl. Sunbeam 276 2601 Th. 29m. 36.55s. 93.41 1-10-13 ley-Davidson, Syracuse, N. Y., Sept. 19 
800 miles 8.8. 6-cyl. Sunbeam 276 2601 Sh. 34m. 25.15s. 93.31 1-10-13 . J. 9 aNe Dey ° ’ 
900 miles 8.8. 6-cyl. Sunbeam 276 2601 9h. 53m. 22.29s. 91.00 1-10-13 1921. Time, 19:17.6. 
1000 miles 8.8. A ps5 Sanbenm avs ae 1ih. 6m. 38.87s. ye Ree Fifty-mile, Fred Ludlow, Harley-Da- 
our 8.8. -cyl. Sunbeam 107 M. 1672 Yds. 107. -10- : . ‘ ‘ 
2hours 8.8. 6-cyl. Sunbeam 276 2601 195M. 189Yds. 97.55 ‘1-10-13 ae N. Y., Sept. 19, 1921 
3 hours 8.3. 6-cyl. Sunbeam 276 2601 287 M. 856 Yds. 95.83 1-10-13 ime, 204.10. 
4 hours 8.8. 6-cyl. Sunbeam 276 2601 380 M. 628 Yds. 95.09 1-10-13 SIDECAR 
5 hours 8.8. 6-cyl. Sunbeam 276 2601 473 M. 464 Yds. 94.65 1-10-13 : / 
s hours 8.8. a Sunbeen pd _ 566 M. 589 Yds. + 1-20-74 One-Mile Dirt Track Records 
ours 8.S. -cyl. Sunbeam 653 M. 147 Yds. 3 -10- . : 
8 hours _ 838. 6-cyl. Sunbeam 276 2601 748M. 247 Yds. 93.51 1-10-13 One-mile, Floyd Dreyer, Indian, To- 
9 hours 8.8. 6-cyl. Sunbeam 276 2601 840 M.1533 Yds. 93.43 1-10-13 ledo, Ohio, Aug. 14, 1921. Time, 51 3/5 
ihe sf: Coie: O a G@ntin as in — 
ours 8.s. -cyl. Sunbeam 989 M. 828 Yds. A -10- -mi i " 
12 hours 8:8. 6-cyl. Sunbeam 276 = -2601 1078 M. 460 Yds. 89.85 1-10-13 ag = my 9 ag pent -~—er in 
13 hours 8.8. 4-cyl. Argyll 159 2726 992M. 483 Yds. 76.33 27- 5-13 0, 10, Aug. 14, - dime, lt: /5. 
rH sear ae. 7 Argyil 159 2726 1070M. 57 Yds. = a a Five-mile, Floyd Dreyer, Indian, To- 
ours .8. -cyl. Napier 1006 M. 1640 Yds. 67.1 - 6- ledo, Ohio, Aug. 14, 1921. Time, 4:20 2/5. 
16 hours fs.  6-cyl. Napier 1068 M. 400Yds. 66.76 29- 6-07 epson“ poe go any - ba 
17 hours f.s. 6-cyl. Napier 1139 M.1100 Yds. 67.03 29- 6-07 7 v. yer, ’ 

18 hours f.s. 6-cyl. Napier 1203 M. 830Yds. 66.36  29- 6-07 ledo, Ohio, Aug. 14, 1921. Time, 8:39. 
2 tet Ps te ma ned 1368 M. 1176 Yas. aes = = Twenty-five mile, Floyd Dreyer, In- 
ours x -cyl. Napier 3 ° Ss. . - 6- j ; i 
21 hours ‘fs. 6-cyl. Napier 1390 M.1100 Yds. 66.22  29- 6-07 — Toledo, Ohio, Aug. 14, 1921. Time, 

22 hours f.s. 6-cyl. Napier 1458 M. 130 Yds. 66.27 29- 6-07 oSUe 
23 hours f.s. 6-cyl. Napier 1519 M. 360 Yds. 66.05  29- 6-07 SIDECAR 
24 hours f.s. 6-cyl. Napier 1581 M. 1310 Yds. 65.91 29- 6-07 


Light Car Class, Over 67.1 cu. in. (1100 c.c.) and under 91.5 cu. in. (1500 c.c.) 


Half-Mile Dirt Track Records 
One-mile, Lester Foote, Harley-David- 


% mile f.s. 4-cyl. A.-C, $91 1145 17.12s. 105.14  3- 6-21 Sn, Greeley, Col., Sept. 16, 1920. Time, 

5. mile fs. 4-cyl. Lagonda a1 1269 41.41s. 86.91 5-10-21 1:13 3/5. - : 

miles 8. -cyl. A.-C. 31m. 57.82s. 93.86 29-11-21 Two-mile, Jiggs Price, Harley-David- 

1 hour f.s. 4-cyl. A.-C. 91 1349 94 M. 1227 Yds. 94.70 29-11-21. on Tima — Ma “30 1991) Time 

100 miles f.s. 4-cyl. A.-C. 91 1349 ih. 3m. 18.50s. 94.77 29-11-21 , ’ ’ 7 . ? 
3 hours f.s. 4-cyl. Wolseley 76 1583 245 M. 1501 Yds. $81.95 24-11-21 2:244/5.— ; ; 

6 hours f.s. 4-cyl. Wolseley 76 1583 490 M. 383 Yds. 81.70 24-11-21 Five-mile, Floyd Dreyer, Indian, Pitts- 
12 hours f.s. 4-cyl. A.-C. 91 1547 736M. 1684 Yds. 61.41 13-10-21 burgh, Pa., Oct. 10, 1921. Time, 5:32 

200 miles 8.S. 4-cyl. Talbot- T 4 ile Fl . d D " Indi ’ “Pitt 
; Darracq 90 1547 2h. 15m. 6.08s. 88.82 22-10-21 en-mile, Floyd Mreyer, indian, £ 1tts- 
500 miles S.8. 4-cyl. Wolseley 76 1583 = 6h. 6m. 46.37. 81.79 24-11-21 burgh, Pa., Oct. 10, 1921. Time, 11:11 1/5 





Official World’s Aviation Records 


Airplane Duration Record 


“Eddie” Stinson and Lloyd Bertaud in Larsen J.L.-6, all- 
metal monoplane, one 185 h.p. B. M. W. (Bavarian Mo- 
tor Works) motor, over Roosevelt Field, Garden City, 
Long Island, N. Y., continuous flight, December 29th- 
30th, 1921—26 hrs., 19 min., 35 sec. 

(This flight broke the former world’s record held by 
Lucien Bossoutrout and Jean Bernard, who on June 
Ist, 1920, remained aloft 24 hrs., 19 min., 7 sec., in 
Farman Goliath, two Salmsons, 260 h.p. air-cooled mo- 
tors, at Villesauvage-La Marmogne, France.) 


Airplane Altitude Record 


Lt. J. A. Macready, U. S. Army Air Service, in a Lepere 
biplane, 400 h.p. Liberty motor, with supercharger, over 
McCook Field, Dayton, O., September 28th, 1921—indi- 


cated alt., 40,800 ft.. 37,800 ft, true alt. above sea level. 

(This flight broke the former world’s record held by - 
Major Rudolph W. Schroeder, U. S. A. S., who on Feb- 
ruary 27th, 1920, in same machine reached indicated 
alt. 38,180 ft. and corrected or true alt. above sea level, 
33,000 ft.) 


Airplane Speed Record (Over a closed course) 


Bert Acosta in Curtiss-Navy Racer (biplane) Curtiss, 
400 h.p. 12 cyl. motor, winner of Pulitzer Trophy Race, 
at Omaha, Neb., November 3rd, 1921—153.59 miles (14 
turns) in 52 min., 9 sec.; average speed of 176.7 m.p.h. 

(This flight broke the world’s record for closed course 
made by Georges Kirsch, winner of Deutsche de la 
Meurthe Trophy Race at Etampes, France, October ist, 
1921—186 miles (3 turns) in 69 min., 55 sec.; average 
speed, 173 m.p.h.) 
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The 1922 Statistical Number 


VERY effort has been made to present in this 

number accurate and complete statistical data 
concerning all of the important phases of the auto- 
motive industry. The rapid growth which has taken 
place during the last decade and the wide field of 
usefulness developed by automotive products have 
made necessary some broad, comprehensive compila- 
tion of statistical information concerning the indus- 
try which will give an accurate picture of its past, its 
present status, and its probable future trend. 
- This is the aim of the Statistical Number of AUTO- 
MOTIVE INDUSTRIES. Each year it is possible to go 
just a little further toward completeness. The de- 
gree to which our aim has been accomplished in 1922 
must rest with the opinion of our readers. 

We hope that no errors appear in the statistical 
data presented. Every care has been taken to pre- 
vent them. If any have crept in despite our vigi- 
lance, we want to know about them. 


Further Automotive Taxation 
Unjust 


AIR play is the first essential of sound legisla- 

tion and this essential is entirely lacking in the 
proposals of the House Ways and Means Committee 
tor methods of raising money for the proposed Sol- 
diers’ Bonus. The only possible excuse for saddling 
the automobile industry with a greater tax burden is 
that it has. always been a ready pack-horse for tax 
burdens and may be able to bear more. 

The automobile industry is already paying to the 
United States Government some $150,000,000 in taxes 
every year, enough to support the legislative, judicial 
and executive branches of the Government, and nu- 
merous other administrative functions besides. The 
various States of the Union are yearly deriving an in- 
creased revenue from automobile fees, the total for 
1921 having been $122,000,000. These latter fees are, 
of course, entirely justifiable since they are necessary 
for road maintenance and are properly chargeable to 
car and truck owners in most cases. But the pur- 
pose for which the present funds are being raised is 
no more the responsibility of automobile owners than 
of any other group in the country. The utter unfair- 
ness of the proposals is strikingly apparent when it is 
realized that out of $329,000,000 in taxes endorsed by 
the committee on Feb. 9, the automobile industry 
through the users of its product would be expected to 
pay $120,000,000 in gasoline and horsepower taxes. 

It must be remembered in this connection that auto- 
mobile owners will, of course, bear their proportionate 
share of the other taxes on amusements, tobacco, stock 
and bond transactions, etc. In other words, they are 
taxed as a special class and then as individual citizens. 

A tax on gasoline or a tax on horsepower is a tax 
on transportation. If gasoline is to be taxed, coal 
used by the railroads and electric power used by the 
electric railways should also be taxed. The automo- 
bile to a large extent—and the truck in every case— 
is a utility transportation vehicle engaged in econ- 
omically necessary and efficient transportation. There 
is no justice in the proposal that the automobile and 
the truck bear such a transportation tax alone. 

Thus far we have considered only the unjust nature 
of the proposed tax without regard to the purpose for 
which it is proposed to raise it, although that con- 
sideration is, of course, behind the whole discussion. 
The question has too many angles to permit full dis- 
cussion here, but it may be said in general that the 
proposal for a Soldiers’ Bonus at this time has more 
support among those with a political than among those 
with a business or economic viewpoint. 





Unit Costs and Industrial Unrest 


TATISTICS concerning strikes and lockouts are 
not, of course, accurate measures of industrial 
unrest. Perhaps no definite units will ever be derived 
suitable for measuring the degree of efficiency with 
which our industrial organization if functioning as 
regards human relations. There is considerable dan- 
ger, however, in accepting spurious standards of 


\y 


t Cie om FY 


February 16, 1922 


AUTOMOTIVE INDUSTRIES 431 


THE AUTOMOBILE 


measurement. The experience of a few cases, the 
events in a particular instance, the tendency to apply 
as a general rule the results of an individual experi- 
ence—such standards are not sound measures. 

There is some ground, however, for the belief that 
unit production cost constitutes something like a fair 
measure of the degree of industrial unrest in a given 
industry or in a given manufacturing plant. There 
is a definite relation between enthusiastic and inter- 
ested co-operation on the part of individual workers 
and the final unit manufacturing cost of the product. 
It is obviously impossible to work out this relation in 
a mathematical formula, but a-long series of observa- 
tions under varying conditions indicate the definite 
presence of such a relation. 

In studying the human factor of group organiza- 
tion, the acceptance of this relationship forms an ex- 
cellent basis for procedure and experiment. The 
maximum efficiency can then be obtained only through 
a study of the individual potentialities of the worker 
and the development of opportunities in his work for 
the fullest utilization of his abilities along lines for 
which he is best fitted. 





Pleasure Cars No More 


E still hear the American passenger car re- 

ferred to occasionally as a “pleasure” car, but 
it has long since ceased to be properly classed in that 
category by all who realize its essentially utilitarian 
nature. Evidence of this fact can be had at every 
turn, but there is still a disposition on the part of 
legislators to regard automobiles in general as lux- 
uries which should be burdened with taxation at every 
opportunity. 

It is a well-known fact that the use of luxuries is 
greatly curtailed in times of general business depres- 
sion such as we have passed through during the last 
year, hence if the automobile is in truth a luxury how 
is one to account for the fact that they were used more 
than ever in 1921? It is true, of course, that a small 
proportion of cars which can rightly be classed as 
luxuries were laid up all or most of last year, while 
many trucks which are normally busy all the time 
were idle because industry was operating far below 
capacity and many plants were entirely closed for a 
part of the year. In spite of this fact there were over 
one and a half million more cars and trucks registered 
in this country than ever before! The use of luxuries 
certainly does not increase in this fashion when times 
are hard. 

Furthermore, there was more gasoline consumed in 
this country in 1921 than in any previous year. If 
proof that the automobile is a necessity is needed we 
submit that these facts should be sufficient to con- 
vince the most skeptical. About half the cars and 
trucks are used on the farm or in rural communities, 
and a very large percentage of those used in cities are 
employed wholly or largely for business purposes. 
Automotive transportation is a basic necessity. A tax 
upon it is just as much a tax upon transportation, as 
a tax on freight or passenger traffic by rail or steam- 
ship, and is justified only to the extent that taxes on 
other means of transportation are justified. 


Possibilities of Wider Tractor 

Application | 

RACTOR use originated in the grain belt, where 
immense acreages are often held by individuals 
or companies. The present type of tractor meets the 
requirements in that section very well. Plowing is 
the work calling for the greatest power, and the aver- 
age tractor of to-day is specially designed for pulling 
plows. There is, of course, a great deal of other work 
on these grain belt farms, such as disking or harrow- 
ing, seeding and harvesting, as well as the different 
operations connected with haying. While the advan- 
tages of the tractor over the horse do not stand out 
as prominently in these operations as in plowing, still 
it can be readily adapted to them and does the work 
with a fair degree of efficiency. In such grain States 
as Kansas and Minnesota, the tractor has always been 
strong. 

A very large acreage in the United States is devoted 
to what is generally known as row crops, which re- 
quire cultivation during the growing period. These 
crops include corn, cotton, tobacco, potatoes and beans. 
In districts where these crops are grown, the princi- 
ple of crop rotation is generally adhered to, and there 
is, in consequence, a greater diversity of operations. 
Of course, there is plowing to do on every farm, but 
it has been calculated that on the average farm in 
the corn belt, plowing constitutes only 20 per cent of 
all the work for which horses are used. Hence, it will 
be readily seen that a tractor specially designed for 
plowing and not suitable for cultivation does not par- 
ticularly meet the requirements on corn belt farms, 
and can never be expected to completely motorize 
these farms. The same applies with practically equal 
force to farms devoted to several other kinds of row 
crops. 

Some years ago quite a number of firms developed 
motor cultivators intended to supplement tractors on 
row crop farms. However, in view of the fact that 
the average farm in the corn belt consists of only 
about 150 acres and the average farm in the Eastern 
States of only about 100 acres, some men in the trac- 
tor industry have recently come to realize that for 
the great majority of row crop farmers separate ma- 
chines for plowing and cultivating would represent 
altogether too great an investment. As with so much 
other farm machinery, the equipment would lie idle 
the greater part of the year so that the fixed charges 
for depreciation and interest on investment would 
loom very large in comparison with the items of 
operating cost. 

It is therefore necessary, it seems, to combine the 
functions of plowing and cultivating in one machine, 
and as cultivating and other light draft jobs form the 
work on the majority of such farms, there is now a 
tendency to develop machines which are especially 
efficient in cultivating and while not ideal for plow- 
ing, will satisfactorily do the work. These tractors, 
of course, are not at all likely to replace the present 
type, which has a well-established field, but will open 
up a new field which has as yet hardly been touched 
by the tractor industry. 








AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 








pe TVGLUAAULUCNANALILSNHN HALL UUIUTEAUUAU ANTAL 








February 16, 1922 


QUUUAQUUUAUAVUUOUULUUUUAAA AAA ton | 


Tax Protests F looding Washington 
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Class Legislation, 
Industry Declares 


Proposed Levy Apparently Killed 
—Warning Issued, However, 
Against Over-Confidence 


WASHINGTON, Feb. 15—A flood 
of protests which has inundated Wash- 
ington for a week apparently has killed 
effectually the eight-point tax propos- 
als offered by a sub-committee of the 
Ways and Means Committee of the 
House to provide the funds needed for 
a soldier bonus. These proposals in- 
cluded a 1-cent a gallon tax on gaso- 
line and an impost of 25 cents per 
horsepower on motor vehicles. 

Farm organizations were the first to 
roll up the tide of protests. Then the 
American Automobile Association 
swung into line and other automotive 
associations followed, together with 
many other business organizations. 


Harding Favors Sales Tax 


President Harding is unalterably 
opposed to this tax program and un- 
doubtedly would veto any revenue-pro- 
ducing bonus bill which included them. 
It is understood he favors a sales tax 
as a substitute. The farmers are 
opposed to a sales tax, however, and 
the impression is growing that there 
may be no bonus legislation at this 
session. 

Representatives of the industry 
warn against over-confidence, however, 
and declare the present is an opportune 
time to make clear, once and for all, 
that the industry does not propose to 
keep silent while it is being made the 
victim of class legislation. 

Denied hearings by Congressman 
Fordney, representatives of the 
National Automobile Chamber of 
Commerce and the American Auto- 
mobile Association turned to those 
who would suffer most from the 
imposition of these taxes. 


Farmers Would Be Affected 


According to T. C. Atkeson, Wash- 
ington representative of the National 
Grange, more than 50 per cent of the 
proposed 25 cents per horsepower tax 
on motor vehicles and the one. cent 
per gallon on gasoline would be borne 
by the farmers of the country, an 
addition which, in the face of the 
present low price for farm commodi- 








INDUSTRY WOULD PAY 
ONE-THIRD OF BONUS 


NEW YORK, Feb. 13—Accord- 
ing to the plans tentatively ap- 
proved by the tax section of the 
House Ways and Means Commit- 
tee which suggests a levy of 25 
cents per horsepower on motor ve- 
hicles, another $50,000,000 would be 
levied on car and truck users as 
part of the program to secure 
funds for the soldier’s bonus. 

An additional $70,000,000 would 
be collected in great part from pas- 
senger car and truck users by the 
proposal to tax gasoline 1 cent per 
gallon. 

The remaining two-thirds of the 
proposed taxes, aggregating $329,- 
000,000, would be levied on stock 
and bond transactions, theatre ad- 
missions, cigarettes and _ tobacco, 
real estate transactions and by an 
increased parcel post rate. 

The N. A. C. C. in furnishing 
data to the committee showing the 
utilitarian feature of cars and 
trucks dwells on the fact that a 
very small proportion of the tax 
would accrue from their use in rec- 
reation, and the unfairness of plac- 
ing one-third of the bonus cost on a 
group of the public engaged in es- 
sential transportation. 











ties would work untold harm, in his 
opinion. 


This position is substantially that as- 
sumed by the American Farm Bureau 
Federation, whose tax expert, H. M. Mc- 
Kenzie, has appeared against each of the 
eight points of revenue proposed. 

According to the officials of the 
A. A. A., the most serious aspect of the 
proposed new taxes is their effect upon 
the roadbuilding program of the country. 
The heavy tax burdens with which motor 
vehicle owners are now confronted has 
already brought about a very consider- 
able resistance to further taxation for 
road purposes in many states. The im- 
position of further federal taxes upon 
the already heavy special discriminatory 
levies would be sufficient, in the opinion 
of leading highway authorities, to bring 
about serious diminution in appropria- 
tions for roadbuilding in the several 
states, with the net result that the high- 
way program which is just now quicken- 
ing into full vigor would be retarded and 
millions of dollars lost in the added main- 
tenance cost which would be necessary 
as a result of neglect of the highways at 
this tire. 

(Continued on page 439) 
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Chrysler Has Quit 
as Aide to Willys 
Resigns All Offices — Fight with 


Bankers for Willys-Overland 
Control Begins 





NEW YORK, Feb. 16 — Walter P. 
Chrysler, one of the outstanding figures 
in the industry, has resigned as executive 
vice-president and a director of the 
Willys-Overland Co. and all other Willys 
companies. No successor will be ap- 
pointed, and he has made no announce- 
ment concerning his plans for the future. 

The resignation of Chrysler came un- 
expectedly. It followed by a day his 
resignation as a director to make way 
for an Ohio resident. This step was 
voluntary and it was announced after 
the meeting at Toledo, at which four new 


. directors were elected, that Chrysler 


would retain his position as executive 
vice-president. 

Chrysler has three or four flattering 
offers under consideration, but it is un- 
derstood he has not yet decided which 
to accept. In the meantime he has leased 
offices in this city. 

After attending the directors’ meeting 
in Toledo, Chrysler went immediately to 
Detroit. He is chairman of the board 
of the Maxwell Motor Corp. and is 
understood to have a considerable inter- 
est in that company, but his friends do 
not believe he will take over the active 
management. 

So far as can be learned there is no 
basis for the report that he will become 
president of the General Motors Corp. 

With the action taken at Toledo, John 
N. Willys dominates the board of direc- 
tors of the Willys-Overland Co., and the 
fight between the bankers and the other 
interests for control has come out into 
the open. 

Before the bankers’ plan for a bond 
issue of $25,000,000 can be presented to 
the preferred stockholders, it must be 
approved by the board of directors. 
Lacking this approval this refinancing 
program will be held up. Even if it 
reached the preferred stockholders it 
would not be accepted by holders of 75 
per cent of the preferred stock. 

Representatives of the bank creditors 
are meeting to-day at the Chase National 
Bank to determine upon a course of 
action. While the assets of the Willys- 
Overland Co. are more than $100,000,000, 
the bank loans total only $16,556,000 at 
this time, and there is $4,000,000 in cash 
on hand. 





See page 443 for earlier story on 
reorganization of Willys-Overland 
board of directors. 
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Washington Will See 
Unveiling in March 


Will Be Made in Quantities by 
Subsidiary Company— 
Official Statement Issued 

NEW YORK Feb. 15—The following 
statement was issued to-day from the 
headquarters of Durant Motors, Ine.: 

“Ww. C. Durant, president of Durant 
Motors, Inc., has accepted a contract to 
build in quantities a four-cylinder, five- 
passenger automobile to retail at $348. 
The car will be on exhibition at Washing- 
ton, D. C., March 9 The name of the 
car and the company will be made known 
on that date.” 

Further details in regard to this sen- 
sational announcement were absolutely 
refused. It was stated positively that 
nothing more would be given out until 
the date fixed. Durant and his family 
started this week for Palm Beach to 
spend three weeks, and his associates 
here profess ignorance of the project. 

It was asserted positively at the 
Durant offices, however, that there was 
no joker in the statement and that the 
announcement covered a bona-fide propo- 
sition of magnitude. 

The price of the five-passenger Ford 
car without starter and demountable 
rims is $348. With the added equipment 
it is $443. The Durant car will be 
equipped with both starter and demount- 
able rims. 


Not to Be Built at Elizabeth 


The new car, which will compete with 
the Ford and which, it is assumed, will 
be necessary to produce in quantities if it 
is to be profitable, has been developed by 
Durant engineers, but no information is 
obtainable as to where the experimental 
work has been done. 

The manufacturing company undoubt- 
edly will be a subsidiary of Durant Mo- 
tors, Inc Whether or not a factory site 
has been selected is not known, but 
Durant’s associates did not take seriously 
a suggestion that the new car might be 
built in the big new factory of the Willys 
Corp. at Elizabeth, N. J. 

The reason for selecting Washington 
for the unveiling of the new car was left 
to the imagination. 

Considerable significance may be at- 
tached to the fact that Edward Ver 
Linden, who is president of the Durant 
Motor Car Co. of Michigan and who for- 
merly was president of the Olds Motor 
Works, has gone South “to build up his 
health” almost simultaneously with the 
departure of Durant for Florida, and that 
Ver Linden probably will visit Palm 
Beach. 

It is understood, also, that Fred W. 


Warner, formerly head of the Oakland 
division of General Motors, who has been 
in charge of the sale of Durant stock in 
Michigan, will spend considerable time at 
the Durant plant at Lansing while Ver 
Linden is absent. 





Court Orders Operations 
of Racine Tire Resumed 


RACINE, WIS., Feb. 15—The Federal 
Court has directed H. O. Smith, receiver 
for the Racine Auto Tire Co., to resume 
factory operations immediately. The 
voluntary petition in bankruptcy filed last 
week by directors of the company was 
the result of a heavy loss suffered in the 
operations of 1920. This seriously ham- 
pered the company’s working capital and 
made new financing necessary notwith- 
standing the fact that conditions were 
materially improved by the business done 
last year. 

Like all tire manufacturing companies 
there was a heavy loss between the mar- 
ket and contract price on fabric. This 
aggregated slightly less than $400,000, 
and wiped out the profits of 1921 after 
plant depreciation had been absorbed 
and refunds paid on account of the de- 
cline in tire prices. There now is strong 
hope that reorganization of the company 
will permit continued production of the 
“Horseshoe” brand of tire. 


One Building Will Hold 


British Automobile Show 


LONDON Feb. 1 (By Mail)—An an- 
nouncement is made by Sir Alfred Mays- 
Smith, president of the British Society 
of Motor Manufacturers, that negotia- 
tions are now practically completed 
whereby it will be possible to hold the 
London passenger car show this year in 
one building, thus obviating the dual 
show at Olympia and White City which 
has been so much objected to by ex- 
hibitors at the latter. 

A large proportion of American cars 
have been staged at White City during 
the last two shows and, with other ex- 
hibitors in that section, have undoubtedly 
suffered in consequence of the tendency 
of the public to specialize upon the cars 
at Olympia. 








EARL CONFERS ON REFINANCING 


NEW YORK, Feb. 15—Clarence A. 
Earl and members of the creditors’ com- 
mittee which is working out the refinanc- 
ing of Earl Motors, Inc., are in New York 
this week for conferences with Percy 
Johnston, president of the Chemical 
National Bank. It is understood that 
nothing has developed to interfere with 
the satisfactory working out of the finan- 
cial program and that the additional 
money needed will be subscribed. 


Ford Car, Tractor, 
Truck All for $1,000 


Manufacturer Planning It, Army 
Officer Testifies at Muscle 
Shoals Hearing 


WASHINGTON, Feb. 15—Henry Ford 
is attempting to lower his production 
costs so that he can sell farmers a Ford 
automobile, tractor and truck, all for 
$1,000, according to testimony given by 
General Beach, chief of the Corps of En- 
gineers of the United States Army, who 
appeared before the House committee on 
military affairs, which is investigating 
the offer of Ford to take over the gov- 
ernment property at Muscle Shoals. The 
present price of the three is $1,173. 


Hopes to Go Down in History 


“Mr. Ford has said that he hopes to be 
able to cut the production costs of his 
machine to such a price that farmers can 
buy an automobile, a tractor and a truck 
for $1,000,” General Beach said. “I have 
every reason to believe that he aspires 
to go down in history as the man who 
did the most to develop the agricultural 
resources of his country and the agricul- 
tural possibilities of the world.” 

W. D. Mayo, chief engineer of the Ford 
company, testified that it is the intention 
of Ford to operate plant No. 1 at Muscle 
Shoals for the manufacture of automo- 
biles and tractor parts from raw mate- 
rials. Ford hopes to be able to reduce 
the costs of raw materials, Mayo said. 

“That has been his dream for some 
years past,” he declared. 

This testimony was construed to imply 
that Ford would produce light metals, 
possibly aluminum, which would enter 
into the construction of his automobile, 
but Mayo did not commit himself defi- 
nitely as to production plans. He con- 
fined his testimony wherever possible to 
the manufacture of fertilizers and the 
development of plans for Muscle Shoals 
plants and power stations. 


Not to Sell Water Power 


It was made clear by Mayo that Ford 
intends to use all the horsepower devel- 
oped and will not sell power to private 
or public concerns, unless it becomes evi- 
dent there will be a surplus. 

Senator Norris of Nebraska said he 
would call Ford personally to appear be- 
fore the Senate agricultural committee, 
of which he is chairman and which will 
begin hearings on the Muscle Shoals pro- 
ject tomorrow. It is expected Ford will 
accept the invitation. 

Southern senators and representatives 
are very active in their efforts to obtain 
the approval of Congress for the Ford 
contract. 
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G. M. Aims to Make 
Flat Rate General 


Gradually Extending Standard- 
ization of Practices—Business 
Outlook for Year Satisfactory 


NEW YORK, Feb. 14—Flat rates for 
service throughout all its divisions is the 
ultimate aim of the General Motors Corp. 
Accomplishment of this end is being ap- 
proached as rapidly as possible. While 
nothing revolutionary is proposed, it is 
the determination of the corporation to 
give the users of its products the best 
service possible. To this end standardi- 
zation of practices is being extended 
gradually, and the importance of keegp- 
ing the owners of motor vehicles satisfied 
is being emphasized in the sales organi- 
zation, both wholesale and retail. This 
extends to the parts question and includes 
the carrying of adequate stocks. The ul- 
timate result will be that every owner 
of a General Motors vehicle, no matter 
where he may be located, will find spare 
parts easily accessible and they will be 
installed at a flat rate. 

The service question has been neglected 
in the past, it is felt, because all the ener- 
gies of factory organizations were de- 
voted to meeting the demand for cars. 
Factories now can easily turn out all 
the automobiles that can be sold and still 
give adequate consideration to the pro- 
duction of service parts. The sales or- 
ganizations also have time to instruct 
dealers in some advanced business meth- 
ods. 


No Expansion Program Planned 


General Motors regards the outlook for 
the coming year as satisfactory. Busi- 
ness thus far this year has been far in 
excess of the same period in 1921, and 
sales are expected to expand as the year 
progresses. An increase has been ap- 
parent in the past two weeks. 

The corporation has no expansion pro- 
gram in mind, and all its operations will 
be on a conservative basis. The disso- 
lution of the Scripps-Booth division is 
well under way and the manufacture of 
ears has been discontinued. No decision 
has been reached as to what disposition 
will be made of the factory, but it will 
be used in connection with some of the 
existing units. 

Development work on the air-cooled 
line which the corporation will bring out 
is progressing satisfactorily, but not even 
an approximate date has been fixed for 
getting these models into production. 
The plans of the company concerning the 
new line are as nebulous as they have 
been for several months, and ample time 
will be given the engineering department 
to perfect the car before any attempt is 
made to put it on the market. 





TEMPLAR HEARING POSTPONED 


COLUMBUS, Feb. 14—The case of N. 
Clyburn against the Templar Motors Co. 
and its board of directors, praying for a 
receiver, which has been pending in the 
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Franklin county courts, was again post- 
poned when it came up for hearing. The 
new date fixed is Feb. 20. In the mean- 
time Attorney I. S. Monnett, represent- 
ing Clyburn, will take depositions on the 
merits of the case in order to aid the 
court in arriving at a decision. 

Stockholders of the company in Colum- 
bus have received notices of the annual 
stockholders’ meeting at Lakewood, Ohio, 
March 1. 





Shaw’s Plan to Purchase 
Allen Motors Cancelled 


COLUMBUS, Feb. 14—Negotiations 
for the sale of the plant and tangible 
assets of the Allen Motor Co., which has 
been in the hands of George A, Archer 
and W. C. Willard as. rece:vers for more 
than six months, to Frank P. Shaw of 
Chicago, have been declared off. Shaw 
made a bid of $570,000 for the plant and 
assets, excepting cash on hand and bills 
receivable, and this was accepted by 
Judge Sater in the federal court. Later 
it developed that he could not carry out 
the plan because of the difficulties of the 
Fort Dearborn banks. 

H. C, Runyon, who has personal charge 
of the assets under the receivers, reports 
two offers for the plant. One of them 
provided for immediate liquidation, while 
the other looked toward the continuation 
of the plant as a going concern. Neither 
has been accepted so far, and creditors 
will likely be called together for the pur- 
pose of obtaining their views. 

In the meantime the plant is giving 
service to Allen car owners in Columbus 
and Central Ohio. 





British Dunlop Names 
Stockholders Committee 


LONDON, Feb. 11 (by cable) —The 
situation of the Dunlop Rubber Co., Ltd., 
was reviewed critically by the stockhold- 
ers at a long meeting with Chairman 
Szarvasy. An optimistic view was taken, 
but it was decided to appoint a stock- 
holders’ committee to investigate the sit- 
uation. 

It is stated the bankers of the Dunlop 
company have saved temporarily the po- 
sition of the American Dunlop company 
by postponing for a year their claims for 
repayment. The bankers have suggested 
as a possible solution a combination with 
existing interests in America, and these 
prospects will be surveyed by Director 
Proctor of the Dunlop company, who has 
sailed for America for that purpose. 





OWN PLANT FOR RELIANCE 


LOS ANGELES, Feb. 13—The Pacific 
Reliance Motor Corp. has made arrange- 
ments to assemble the Reliance truck in 
a plant of its own in addition to build- 
ing a %-ton truck for school and bus 
trade. Several of these light trucks al- 
ready have been delivered. One is in 
service between Somerton and Yuma, 
Ariz. These activities will be in addition 
to the sale of Reliance trucks in the west- 
tern territory. 
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Seager Suit Settled 
By Stewart-Warner 


Settlement Made On $450,000 
Basis—Gets Sparton Sys- 
tem Patents 


CHICAGO, Feb, 13—The Stewart- 
Warner Speedometer Corp. has settled 
out of court the suit brought against it 
by James D. Seager, Arthur L. Payton 
and Cornelia F. Thomas for infringe- 
ment of patents on vacuum tank equip-. 
ment. The settlement follows a decision 
by Judge Carpenter in Federal Court 
holding that the Seager patents are valid 
and have been infringed by the Stewart- 
Warner Corp. This patent litigation has 
been pending for years and came to trial 
last June. 

The settlement was on the basis of 
approximately $450,000, the Stewart- 
Warner Corp, received an exclusive li- 
cense to manufacture the vacuum feed 
devices covered by these patents. 

In connection with the settlement, the 
Sparks Withington Co., manufacturer of 
the Sparton system, will retire from the 
manufacture of vacuum systems and sur- 
render its patents to the Stewart-Warner 
Corp., according to a statement by the 
latter company. 


Advantageous to Company 


“The settlement is advantageous to 
the company because it clears up mis- 
understandings and also some other 
phases that are important,” according 
to a statement by Vice-President Bucklin 
of the Stewart-Warner Corp. 

In his decision, Judge Carpenter said 
that, while the Jay Webb invention on 
which the Stewart-Warner system is 
based, doubtless is an improvement over 
anything Seager or Harrington de- 
scribed, the essentials of the Seager com- 
bination are retained in it. 

The Stewart vacuum gasoline system 
is used as standard equipment on more 
than 90 per cent of all passenger cars. 





Cravens Named President 
of Climax Engineering Co. 


CLINTON, IOWA, Feb. 138—George 
W. Cravens, formerly of Westfield, N. J., 
has been elected president of the Climax 
Engineering Co., and G. W. Dulany, Jr., 
president of the G. W. Dulany Trust of 
which the Climax Engineering Co. is a 
subsidiary, has been made chairman of 
the board. The other officers were re- 
elected. The company will proceed en- 
ergetically with the production and sale 
of Climax heavy duty engines. It is in 
an enviable financial position, having no 
trade liabilities as of Dec. 31, 1921. 

‘Cravens, the new president, has had 
a wide engineering and commercial ex- 
perience. He was chief engineer for the 
Elkhart Carriage & Motor Car Co., gen- 
eral manager of the American Motors 
Corp. and general manager of the Uni- 
versal Body Co. after a long service with 
the General Electric Co, 
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Harry Moock Quits 
as N.A.D.A. Manager 





Goes with Hudson-Essex — Vane 
Succeeds Him—Hay Resigns 
Presidency 


ST, LOUIS, Feb. 14—Harry G. Moock, 
who has been general manager of the 
National Automobile Dealers Association 
for three years, has resigned to become 
director of the newly organized merchan- 
dising department of the Hudson Motor 
Car Co. and Essex Motors. He will be 
succeeded by C. A. Vane, who has been 
general counsel of the association. 

Moock’s resignation was offered at a 
special meeting of the directors of the 
N. A. D, A. held here yesterday. The 
session was called primarily to elect a 
successor to Thomas J. Hay of Chicago, 
who resigned as president. He will be 
succeeded as head of the organization by 
W. J. Brace of the Hudson-Brace Motor 
Car Co. of Kansas City, 


Other Work Calls Hay 


Hay, who was elected at the annual 
meeting of the N. A. D. A. at Chicago on 
Jan. 31, is the Chandler and Cleveland 
distributor in that city. He explained 
that he was compelled to relinquish the 
position because his interest in the Chi- 
cago and Illinois associations took so 
much of his time that he would be unable 
to devote the necessary attention to the 
national organization, 

The resignations of Hay and Moock 
were entirely unexpected by the rank and 
file of the organization which formally 
inaugurated a new policy at the annual 
meeting. Under this plan the super- 
structure would be based on 1000 dis- 
tributors and dealers paying dues of $50 
to $250 a year. This idea was devised 
to supplant the old $10 a year member- 
ships scattered all over the country with 
a few $100 sustaining memberships. 

In his new position with the Hudson 
and Essex companies, Moock’s efforts will 
be centered on assisting distributors and 
dealers in solving their merchandising 
problem. As the result of his work for 
the past three years, it is probable there 
is no one in the country more intimately 
familiar with dealer problems. 


Moock Former Salesman 


Moock has been in the automobile busi- 
ness ten years, five of which were spent 
as a dealer automobile salesman and the 
remainder in association activity. He 
helped organize and became manager of 
the Rocky Mountain Automobile Trade 
Association, the first interstate automo- 
bile trade association in the United 
States. Prior to his entry in the auto- 
mobile business, Moock was a bond and 
insurance salesman. 

Moock resigned as secretary of the 
Rocky Mountain association to become 
assistant secretary of the N. A. D. A. 
of Nov. 1, 1918. During the early days 
of the association much of the secretarial 
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MOOCK SAYS PIONEER 
WORK IS CONCLUDED 


ST. LOUIS, Feb. 14—“I cannot 
adequately express the regret I feel 
at leaving the association,” Harry 
G. Moock, manager of the N. A. D. 
A., stated in his resignation to the 
directors at a meeting yesterday. 
“However, I feel that the pioneer- 
ing work of the N. A. D. A. is over 
and that plans have now been put 
on foot which will be so readily 
adaptable to profiting the quality 
dealer that the association’s suc- 
cess is assured. The offer made to 
me by the Hudson-Essex companies 
was so attractive that in justice to 
my future and the future of my 
family I could not decline it. 

“I want to thank all the dealers 
and trade association secretaries 
for the wonderful manner in which 
they have supported my work. It 
is a real heartache to sever the con- 
nection that has existed between us, 
and I want to assure them all that 
I will continue to keep an interest 
in their work and give them my 
personal assistance whenever and 
wherever possible.” 











work was done by President Fred Vesper 
who was assisted by Bart J. Ruddle, who 
retired as secretary of the Milwaukee 
association to come to St. Louis. With 
the election of Moock, Ruddle became 
Washington representative. Much of the 
credit for building up the membership in 
the association in the early days is due to 
E. E, Peake of Kansas City. Moock be- 
came general manager early in 1919. 
Vane has been connected with the 
N. A. D. A. since March, 1919, when he 
gave up newspaper work to become 
Moock’s assistant. His duties at that 
time included the compiling of informa- 
tion called for by members and publicity. 
His legal training later resulted in his 
appointment as general counsel. 


Franklin Mails Checks 
for Quarterly Dividend 


SYRACUSE, Feb. 13—The H. H. 
Franklin Manufacturing Co. of this city 
made a profit in 1921, according to Presi- 
dent H. H. Franklin. 

“The chief concern of manufacturers 
has been to safeguard their capital rather 
than to make a profit,” Franklin said. 
“The liquidation of high priced materials 
on a falling market is a difficult under- 
taking, but it can be said that the in- 
dustry is succeeding very well. The pres- 
ent trend in all markets is toward sta- 
bility.” 

The company has sent out checks cov- 
ering the regular quarterly dividend, to 





approx:mately 4,350 preferred share- 
holders. The dividend is approximately 
$89,000. When shareholders receive 


shares on which they are now making 
partial payments, the quarterly dividends 
will exceed $95,000. 
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Bock Bearing Forms 
Company in Britain 


Becomes Associated with P. & 
W. MacClellan Co.—To Build 
Plant at Glasgow 


TOLEDO, Feb. 13—Plans for active 
entrance into world trade have been an- 
nounced by R. E. Clingan, vice-president 
of the Bock Bearings Co. In conjunction 
with British interests the Toledo cor- 
poration has organized the British Bock 
Bearings, Limited, and has arranged for 
the construction of a complete plant at 
Glasgow, Scotland. 

The new British company will have 
all of Great Britain and her colonial pos- 
sessions, including Australasia, as sales 
territory. The Americas, including Can- 
ada, will be supplied by the Toledo plant. 

The British interests identified with 
the Bock Bearings Co. in the new ven- 
ture are members of an old established 
concern doing business under the firm 
name of P. & W. MacClellan Co. and 
operating plants near London, at Glas- 
gow and in India. It is capitalized at 
more than $10,000,000. 


Field Already Organized 


Clingan says the new field is already 
organized from a sales standpoint by the 
MacClellan interests. It will be six 
months before the Glasgow plant will be 
able to function, and during the period 
orders will be handled directly by the 
Toledo plant. All of the special machin- 
ery will also be manufactured in the To- 
ledo plant. 

An order for the General Omnibus Co. 
of London is now being put through the 
plant here. 

The British interests have been in- 
vestigating the proposition for more than 
a year and believe that the Bock anti- 
friction bearing’ has tremendous sales 
possibilities throughout the Empire. 

In India they believe there is a spe- 
cial field on the “freight wagons” used 
as a part of railroad equipment. These 
small cars have four wheels and are very 
much like the American trailers. Castor 
oil is used to lubricate the ordinary bear- 
ings, and in jungle sections the railroads 
have experienced difficulties due to the 
stealing of the oil by natives. 


To Form Other Subsidiaries 


They believe that through this pecu- 
liar annoyance and through their asso- 
ciation with the International Railways 
Association in furnishing other railroad 
equipment they will be able to place Bock 
bearings on much of the freight and tram 
equipment overseas. 

Other subsidiaries will be organized in 
countries on the continent to exploit the 
Block patent licenses within a few years. 

Clingan said the Bock company here 
is noting an increase in orders. Produc- 
tion is gaining. Directors voted to pay 
up cumulative dividends on preferred 
stock which were passed last year, and 
the next regular dividend will be met. 
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Reach No Decision 


On Valve Standard 


Tire, Rim and Wheel Associations 
Exchange Views—Matter 
Goes to Committee 


CLEVELAND, Feb. 13—The Tire & 
Rim Association and the Automatic 
Wheel Association, both of which have 
their national offices in this city, joined 
in a meeting here for the purpose of 
agreeing on standard valve equipment 
for disc wheels. 

The conference was arranged by the 
officers of both associations, the standard 
valve idea being evolved in the hope that 
something could be done that would en- 
able the owner to inflate his tire with 
less trouble. 

The engineers of both organizations 
presented arguments on the question, and 
samples of disc wheels, containing spe- 
cial equipment, ,were presented with ex- 
planations offered by the exhibitors. 

Members of the two organizations met 
in the Hollenden Hotel in the morning 
with representatives present from many 
eastern and western states. Manufac- 
turers from all districts of the country 
were asked to offer suggestions, and from 
these it is hoped to offer something later 
that will be acceptable to both organi- 
zations. 


Report Coming Soon 


The morning meeting ended without 
a definite plan being agreed upon. The 
members of both organizations directed 
that a committee be appointed to con- 
sider the subject and to report at an 
early date. 

In the afternoon members of the wheel 
association met in Hotel Cleveland to 
review the discussion of the morning. At 
the conclusion of the afternoon session 
Secretary George L. Lavery while stat- 
ing that no announcement would be made 
at the present time indicated the subject 
under consideration had not been set- 
tled, although all persons participating 
in the discussions were co-operating 
heartily. 

The wheel association did take up the 
matter of freight rate differentials on 
truck and passenger car disc wheels. The 
concession granted by the railroads to 
truck wheels in the matter of freight 
rates has operated against the makers 
of disc wheels for passenger cars, it was 
stated. At this time, opportunities for 
business are more favorable in the pas- 
senger car business, according to speak- 
ers at the meeting, who argued that 
every step should be taken to help those 
manufacturers, 

Plans were laid for bringing the mat- 
ter to the attention of railroad executives 
and to push a campaign vigorously for 
an adjustment of rates. 





NEW BOMBING PLANE COMPLETED 


DETROIT, Feb. 10—The first of the 
three all-metal bombing planes being 
made at the Stout Engineering Labo- 
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ratories of this city for the U. S. Navy 
has been completed and is about ready 
to be shipped to the experimental flying 
field. The ships are of similar specifica- 
tions. They are internally trussed types 
of 60 ft. span, and the first is equipped 
with two Packard 360 hp. engines. These 
planes have a carrying capacity of 2 ton 
and the maximum flying speed, accord- 
ing to the builders, will be well over 100 
miles per hour. 


Rail Car Makes Trial Run 
on Baltimore & Ohio Road 


PHILADELPHIA, Feb. 13—A dem- 
onstration run of a rail motor car de- 
signed for branch-line railroads and for 
short hauls that do not produce sufficient 
traffic to warrant a regular train, was 
made between Philadelphia and Wil- 
mington, on the main line of the Balti- 
more & Ohio Railroad. The railroad 
has under consideration the use of some 
of the cars on-its light passenger traf- 
fic roads. 

The car, which was built by the J. G. 
Brill Co., Philadelphia, is equipped with 
motor and chassis supplied by the White 
Motor Co, The car is of wood and steel, 
and has a seating capacity for 35 pas- 
sengers and standing room for a like 
number. It has a carrying capacity of 
10,500 lbs. and weighs 16,000 lbs. 

The run to Wilmington, with several 
scheduled stops, was made in 1 hour and 
16 minutes, and the return trip, without 
a stop, in 1 hour and 3 minutes. The 
distance is 26 miles. 


Roads Are Greatest Need 
in Mexico, Caley States 


CLEVELAND, Feb. 14—F red H. Caley, 
secretary of the Cleveland Automobile 
Club, has arrived in Mexico City, where 
he went at the invitation of the auto- 
mobile dealers, and will remain until 
March 1, assisting the automotive de- 
partment of the Chamber of Commerce 
in preparing for the automobile show 
which will be held there from April 16 
to 23. 

The Mexican Post of Feb. 8 devotes a 
column on its first page to recounting the 
impressions of Mexico City gained by 
Caley. He voices the belief that devel- 
opment of a system of highways is most 
important to the stabilizing of Mexico. 
He believes Mexican roads would require 
comparatively little improvement beyond 
grading and drainage. 











UPHOLDS STATE TAX LAW 


ST. PAUL, MINN., Feb. 183—Judge H. 
O. Hanmft has handed down a decision 
upholding the State automobile tax law, 
but declaring it contains “glaring in- 
equalities and irregularities seriously af- 
fecting a large number of individuals” 
and that it was “difficult to hold the act 
constitutional.” The act taxes automo- 
biles according to the factory prices on 
all models. As a result some persons 
owning a 1921 model are paying a higher 
tax than owners of 1922 models of the 
same cars because prices have fallen. 
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Competition Likely 
in Dirigible Work 


Two Rival Companies May Be 
Formed to Build Aircraft 
for Commerce 





NEW YORK, Feb. 14—Important de- 
velopments in connection with the con- 
struction of dirigible aircraft in the 
United States may be expected in the 
near future. Two rival companies may 
be formed for the construction of air- 
craft of this type as commercial ven- 
tures. 

Representation in the United States 
for the Zeppelin interests has been taken 
over by Harry Vissering of Chicago, a 
railway equipment manufacturer. His 
first negotiations were conducted with 
the interests allied with the General Elec- 
tric Co., which have made a careful pre- 
liminary survey of the possibilities for 
the use of dirigibles in this country. It 
is understood, however, that these nego- 
tiations have come to an impasse and 
that they have been taken up with other 
important factors in the industrial life 
of the country, including a large auto- 
mobile manufacturer. 

Dr. Schutte of the Schutte-Lanz Co., 
which builds dirigibles similar to the 
Zeppelins, arrived in New York this 
week, and it is understood he will con- 
sult with the General Electric interests. 

The Zeppelins are building a repara- 
tions airship for the United States Gov- 
ernment and want it sent across the 
Atlantic four or five times for a thorough 
test before its delivery. They also have 
arranged with Spanish and Argentinean 
capital for a dirigible service between 
Spain and Buenos Aires. 

Bids have been asked by the Zeppelins 
from an American aircraft manufactur- 
ing company for the construction of its 
new type of metal airplane. 





Paige Reports 8698 
| Cars Shipped in 1921 


DETROIT, Feb. 14—A preliminary re- 
port for 1921 made to stockholders of the 
Paige-Detroit Motor Car Co. shows ship- 
ments of 8698 cars last year as compared 
with 16,090 in 1920. Sales aggregated 
$15,114,200 in value against $26,864,300 
in 1920. Profits from operations were 
$804,800 as compared with $1,422,300. 
Dividend payments on the preferred were 
$680,000 and on the common $200,000 as 
compared with cash dividends of $680,- 
000 on the preferred and common in 
1920. The inventory was reduced in 1921 
from $6,018,700 to $3,594,701. 

Schedules for the first six months of 
1922 call for the manufacture of 13,170 
cars, of which 7090 will be Paiges and 
6080 Jewetts. This would mean ship- 
ments in that period of 4072 more cars 
than in all of 1921. 

Directors of the company all have been 
re-elected and no changes have been made 
in the officers. 








ns 
r- 
ts 


e- 
he 
p- 


February 16, 1922 


Bans All Activities 
That May Fix Prices 


Attorney General Daugherty 
Gives Views Informally on 
Trade Associations 


WASHINGTON, Feb. 15—Informal 
expression of Attorney General Daugh- 
erty regarding trade association ac- 
tivities made public to-day by Secretary 
of Commerce Hoover warns against the 
fixing of a uniform cost as to any item 
of expense and against co-operative ad- 
vertising where producers or dealers use 
uniform trade labels, designs and trade- 
marks because “the inevitable result 
would be a uniformity of price.” 

Passing upon other points raised in 
the Hoover questions, the Attorney Gen- 
eral declares he can now see nothing il- 
legal in association work, “provided al- 
ways that it is not used whatever as a 
scheme or ‘a device to curtail production, 
or enhance prices, and does not have the 
effect of suppressing competition.” 


Stabilization Mentioned 


Stressing the fact that the statement 
is only tentative, the Attorney General 
pointed out the fact that “It is impos- 
sible to determine in advance just what 
the effect of a plan when put into active 
operation may be.” He made it clear 
that he would not let this interdepart- 
mental statement interfere with the 
prosecutions of the Department of Jus- 
tice whenever it is found that competi- 
tion is suppressed or prices are mate- 
rially enhanced. 

Mr. Daugherty says that it would not 
be possible to prejudge the effect of a 
plan, particularly with reference to 
“trade associations, whose members are 
vitally interested in advancing or, as they 
term it, stabilizing prices, and who 
through the medium of the associations 
are brought into personal contact with 
each other.” 

The inquiries were addressed to At- 
torney General Daugherty by Secretary 
Hoover, as the letter says, “not with ‘the 
idea of creating a new scheme for carry- 
ing on business, but solely for the pur- 
pose of ascertaining whether or not they 
(trade associations) could properly be 
utilized in furnishing information that 
would be helpful not only to the Depart- 
ment and to the commercial world, but 
to the public generally, always keeping 
in mind that whatever activities were 
carried on by such associations, they 
should of necessity be within the terms 
of existing law.” 


Hoover Would Publish Data 


Secretary Hoover made known his 
views on the scope of trade association 
activities and the desirability of making 
public trade data through the daily and 
trade press when he said: 

There has been much information col- 
lected by legitimate trade associations in 
which the general public has no interest 
whatsoever, yet information of this class has 
always been freely offered to the daily and 
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the trade press, as well as to any govern- 
mental agency that might desire the infor- 
mation as a matter of statistical record. On 
the other hand, certain statistical data are 
collected by trade organizations that would 
be of vast value to the public generally if 
published in practical, available form. 

Information lawfully secured regarding 
trade and economic conditions made public 
for the information of everyone can not be 
harmful. Information secured solely for the 
benefit of members and of a character that 
puts the membership, by reason of the in- 
formation, in a position of advantage as com- 
pared with the public without such informa- 
tion can not be sanctioned by sound public 
policy. 

The act of securing the information and 
the use of it by the members of a particu- 
lar organization may be perfectly lawful in 
itself, but it is my belief that good morals 
and a sense of fair dealing require the 
giving of the information secured in this col- 
lective manner to the public generally, to the 
end that all persons engaged in commercial 
transactions involving the information in 
question will be on an even footing. 

If information regarding production, 
capacity, and distribution by districts, with 
average prices for grades, brands, sizes, 
styles, or qualities sold in the respective dis- 
tricts for specified periods of time could be 
given to the public at the same time that 
such information is available to the mem- 
bers of an association, in my judgment, 
great public good would result. With this 
information available, everyone dealing in 
the products of a given industry, whether 
buyer or seller, would have the same infor- 
mation regarding conditions and, in dealing 
with one another, would have knowledge of 
the same facts upon which to form their 
judgments as to the proper course to 
pursue. 


While the Attorney General warned 
against uniform cost as to any items of 
expense, he stated that “there is no ap- 
parent objection to a standard system of 
cost accounting.” 


Similar Advertising Condemned 


The claim of the Attorney General that 
co-operative advertising for the purpose 
of extending markets on particular arti- 
cles through an association which is iden- 
tified by special trade labels, designs and 
trademarks would establish uniformity of 
prices, is based upon the belief that 
“where two competing articles are adver- 
tised in precisely the same way, and bear 
exactly the same label or trademark, it 
certainly would be difficult for one to be 
sold at a higher price than the other, al- 
though its quality may be superior.” 
Therefore, the Attorney General sug- 
gested to Mr. Hoover that it would be 
well to eliminate the following phrase- 
ology “and may the association engage 
in such form of promotion by furnishing 
trade labels, designs and trademarks for 
the use of its individual members.” 


TY COBB TIRE IN BANKRUPTCY 


AUGUSTA, GA., Feb. 14—The Ty Cobb 
Tire Co., of. this city, a dealer organiza- 
tion formed and largely owned by Tyrus 
Raymond Cobb, premier star of the dia- 
mond, about two years ago, has filed a 
voluntary petition in bankruptcy. Lia- 
bilities are $37,423.27, with assets at $21,- 
466.72. Cobb took an active interest in 
the business during the winter months 
he spent at his home here. 
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Parts Makers Hear 
Encouraging Reports 


Steady Progress Predicted with 
Truck Business Showing 
Pronounced Gains 


NEW YORK, Feb. 14—More encour- 
aging reports than have been heard in 
months were made by credit men of rep- 
resentative parts manufacturers at a- 
group meeting last week. Almost with- 
out exception they declared business for 
January was greatly in excess of Janu- 
ary, 1921, and that February is almost 
certain to be still better. They expect 
the first quarter at least to show a ma- 
terial gain and it is the general belief 
that the year will be one of gradual but 
steady progress. 

Most of the business at present is com- 
ing from manufacturers of the more pop- 
ular lines of passengar cars but many 
inquiries have been received recently 
from truck manufacturers and indica- 
tions now are that the gains in the 
truck field later in the year will be more 
pronounced than in the motor car branch 
of the industry. 

Following are paraphrases of some of 
the reports on business conditions made 
by a number of representatives of large 
companies. 


Opinions Reflect Conditions 


“January business was the best for three 
months and February releases are four 
times as large as last month. Prospects for 
March are fair and we expect a steady im- 
provement throughout the year.”’ 

“January was considerably better than a 
year ago and  0better than December. 
February releases are running much better. 
We believe that business will steadily im- 
prove.” 

“Our production now is from 70 per cent 
to 80 per cent of the peak reached in 1919.’’ 

“January was 50 per cent better than last 
year and 50 per cent of normal. We expect 
February to be nearly a normal month and 
are quite confident of the future.” 

“January releases were better than in 
December and February will be better than 
January.”’ 

“January was three times better than last 
January and 15 per cent ahead of December. - 
We look for a steady improvement up to 
April and expect to be operating at 50 per 
cent of capacity by that time.” 

“January was three times as good as last 
January and much ahead of November or 
December. February shows a considerable 
further improvement which we expect will 
continue. March promises to be better than 
February and April and May still better. 
We are running from 45 per cent to 50 per 
cent of capacity.” 

*“‘We expect good business for the first four 
months of the year at least. January was 
away ahead of last January while February, 
March and April look a lot better.” 

“January business was 300. per cent of 
January last year and February will be 
better than January.”’ 

“Our production now is up to 45 per cent 
of capacity and orders now on the book will 
make it 50 per cent.” 

“January was far ahead of the previous 
months.”’ 
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South Africa Sales 
Increasing Rapidly 


Some Dealers Describe Condition 
as Boom—Much Interest 
in Automobiles 


JOHANNESBURG, Dec. 20 (By Mail) 
Christmas in the United States means 
cold weather and a time of the year not 
best suited to motoring. In South Africa 
it means hot, dry weather, as a rule, and 
everyone wants to get out into the coun- 
try. It is not surprising, therefore, to 
learn that the automotive business has 
picked up during the last two or three 
months. One or two dealers describe the 
present state of things as a “boom” and 
while this may be an extravagant state- 
ment of conditions there is a general 
feeling that things are more settled and 
that 1922 will mean a year of steady 
business for the automotive industry in 
South Africa. 


Intensive Selling Campaigns 


Dealers find that by intensive selling 
campaigns they can make their business 
pay. Reports from the country districts 
go to show renewed business activity. 
(Many farmers are now buying cars be- 
cause they have managed to dispose of 
their maize or wool, perhaps at a loss, 
but they have realized ready cash. 

One outstanding feature in the auto- 
motive industry here is that the farmer at 
last has realized the necessity of owning 
an automobile and the result is that the 
car is now definitely established. Only 
the fact that the farmers have had no 
ready money has prevented a large num- 
ber of car sales. But to-day farmers are 
making inquiries and some are placing 
deposits on prospective purchases. Some 
are buying on the “hire-purchase” plan 
and the banks are a little easier in re- 
spect to financing car deals than they 
were a few months ago. 

For a colony, South Africa has a good 
number of cars per capita but there is 
room for many more, and 1922 will see 
a tremendous increase in the number of 
cars in the country districts. The Stand- 
ard Motor Co. of Africa, Ltd., handling 
the Nash throughout the sub-continent, 
reports inquiries for cars in the eastern 
Transvaal and a large number of actual 
sales. 


Trying Out Stanley Steam 


Hupp Garages, Ltd., sold 24 cars in 
November, mostly for cash. The Over- 
land four has been selling well and Dodge 
has sold on an average of one a day for 
the last two or three months and has 
orders booked ahead. 

The first Stanley steam car arrived 
here a few days ago and is now being 
tried out on South African roads. A 
great deal of interest has been taken in 
this steam car and crowds are attracted 
to it whenever it stops. It is certain 
that a number of buyers can readily be 
found for it. The model exhibited is a 
four passenger but it is thought that the 
five or seven passenger will be more suit- 
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able. New model Fiats, 16 hp. and 30 
hp. models, have arrived and are now 
being demonstrated. The 1922 Buick has 
just arrived as also has the latest model 
Reo, 7-passenger car. 

The latest Hudson has also come to 
hand and is selling well. The sporting 
model appears to be most popular. Wil- 
liams, Hunt & Co. has disposed of its 
Chevrolets and is now awaiting a new 
shipment. Prices are lowered on this 
new shipment. 

There have been. a large number of 
competitions, cars and motorcycles, lately 
and public interest in them is very grati- 
fying. There is talk of building a race 
track three or four miles outside the city. 
This may be done early in 1922. 

—M. EDWARD. 





Ford Moves in Argentina 


and Doubles Old Capacity 


BUENOS AIRES, ARGENTINA, 
Jan. 16 (by mail)—The local assembly 
branch of the Ford Motor Co. has been 
moved from its old quarters to a modern 
new plant having a capacity of 25,000 
cars and trucks yearly. This practically 
doubles the capacity of the former 
branch, which consisted of several old 
buildings. The new plant is modern in 
every respect. 


DETROIT, MICE, Feb. 11—The new 
Ford assembly branch at Buenos Aires 
is the most important unit of the com- 
pany in South America. The assembly 
system in the new plant has been laid 
out to compare with the best of Ameri- 
can plants. There was little car stock- 
ing in Argentina, the Highland Park 
factory making steady shipments of 
knockdown parts throughout 1921 and 
so far into 1922. Heavy shipments of 
Ford parts to Argentina began last Sep- 
tember and has been ‘continued. The 
business outlook for the branch is con- 
sidered very good, this being shown by 
the fact that the company has moved 
into its new branch. 





Australian Firm to Make 


Car from British Parts 


LOS ANGELES, Feb. 14.—The Aus- 
tralian British Motors, Ltd., of Sydney, 
Australia, has been formed to manufac- 
ture the Southern Six which will be 
marketed in the British colonial posses- 
sion in the Pacific. 

The car will be assembled of British 
parts. The engine will be six-cylinder, 
valve-in-head, overhead camshaft, type 
with 2% in. bore and 3% in stroke. A 
zenith carbureter and magneto ignition 
are employed. A three-speed gearset and 
full floating rear axle with torque tube 
are used. There is a Brolt starting and 
lighting set. The rear springs are can- 
tilever and both front and rear springs 
are covered with grease-filled leather 
gaiters. 

The ground clearance is 10% in. The 
radiator and cooling system is about 
half again as large as that usually fitted 
to cars of this size. The chassis weight 
is estimated at 1800 lbs. 
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Erie Road Favors 
Rail Commissioner 


Representative States Motor Ve- 
hicle Should Be Considered 
an Adjunct, Not Competitor 





WASHINGTON, Feb. 10—Need for a 
separate, impartial, individual transpor- 
tation authority or body was advocated 
to-day by T. C. Powell of the Erie rail- 
road, in supporting the proposal of the 
Railroad Committee of the Chamber of 
Commerce of the United States to create 
a commissioner general of railroads. 

Admitting that motor truck competi- 
tion is a vital problem, Powell told the 
conference that “the automobile properly 
considered is an adjunct of the railroad; 
wrongly considered, it is a competitor.” 
He insisted that it would be impossible 
for motor vehicles to force rail carriers 
out of business, although admitting this 
form of transportation rendered useless 
several hundred miles of short lines. 

Powell stated that the influence of 
motor trucks on rail rates has been over 
estimated and that the public was gen- 
erally misinformed as to this phase of 
the transportation system. He does not 
believe that the truck will ever prove a 
serious competitor with railroads on long 
haul traffic. He said in part: 

It is true the row boat is still in exist- 
ence, but I doubt very much whether any- 
body sees very many of the rowboats. Most 
of them use motor boats. It is true that 
motor trucks will not drive the railroads 
out of business, but they have succeeded in 
driving out hundreds of miles of railroads. 
There are less miles today than there were 
in 1906 when we reached the apex of our 
construction. When the stage coach reached 
its perfection as a stage coach in England 
it commenced to decline, because something 
better came in—the railroad. 

If the railroad comes to a point where it 
cannot handle the short-haul traffic through 
any cause whatever, length of time occupied, 
cost of service, cost of handling at ter- 
minals, that is the time for the motor truck; 
but who is to declare in an impartial way 
whether the motor truck or the railroad is 
the one to survive on that traffic? There 
is no separate impartial individual or body 
today that can do that. 


Elliott, Who Invented 
New Type of Gear, Dies 


‘NEWTON, MASS., Feb. 1383—Sterling 
Elliott, inventor of a type of automobile 
steering gear, died at his home here to- 
day at the age of 70. At the time of his 
death he was the president of the Elliott 
Addressing Machine Co. 

Elliott invented and patented a motor 
tricycle, one of the features of which 
was a steering gear of new design. The 
tricycle had two front steering wheels, 
the ends of the front axle being yoked 
and steering knuckles connected to the 
yoked axle ends by means of pivot pins. 
This latter became the favorite construc- 
tion for automobile front axles, and roy- 
alties were paid Elliott under his patent 
by axle makers. 
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Motor Tax Protests 
Flooding Washington 


Industry Argues Against Class 
Legislation—Proposed Levy 
Apparently Killed 


(Continued from page 432) 


From the standpoint of officials of the 
National Automobile Chamber of Com- 
merce, these taxes are unjust, because 
it is an effort to throw a burden of na- 
tional obligation upon one or two indus- 
tries. Beyond this, the Chamber offi- 
cials point out that the industry is al- 
ready subjected to special taxes amount- 
ing to more than 300 million dollars an- 
nually at a time when every manufac- 
turer is searching for ways and means 
of cutting even a few dollars from the 
cost of his product in order to widen 
his purchasing field. 

The statement that the taxes are levied 
because the government is returning 100 
million dollars annually to the industry 
for better highways, is met by the state- 
ment that more than that amount is now 
being paid into the Federal Treasury in 
excise taxes, while figures recently pre- 
pared show that the motor vehicle own- 
srs of the United States are paying an 
annual charge of $19 a car, while the 
total amount appropriated for road main- 
tenance in this country by county, state 
and national authorities is only $18.35 
per car. 


Hanch Criticizes Plan 


C. C. Hanch, chairman of the taxation 
committee of the National Automobile 
Chamber of Commerce, was unsparing 
in his criticism of the sources of revenue 
proposed to meet the bonus. He said: 

The imposition of the tax would be the 
proverbial last straw. When the present 
excise taxes were levied it was positivciy 
stated that they were for war emergency 
purposes and that they would be repealed 
when the war was over. Instead, we are 
now faced with further charges. 

The only possible consequence of further 
taxes at this time will be further unemploy- 
ment and the clogging of the wheels of 
business. It is a strange commentary that 
a Republican party having for its slogan 
“Less government in business” and presum- 
ably charged with the purpose of returning to 
normalcy as soon as possible should seek to 
impose confiscatory charges upon the largest 
manufacturing industry of finished products 
in the United States. 


Associations Act 


NEW YORK, Feb. 14—Telegrams were 
sent Sunday by the National Automobile 
Chamber of Commerce and the Motor 
and Accessory Manufacturers Associa- 
tion to all their members urging them to 
get in touch with their representatives 
in Congress, either by telegraph or tele- 
phone, to register their strong disap- 


-proval of the proposed taxes on gasoline 


and automobiles. It was pointed out 
that these additional burdens, if enacted, 
would add materially to sales resistance. 





ST. LOUIS, Feb. 183—Telegraphic pro- 
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test to Congress against the imposition 
of further taxes on the automobile or on 
gasoline to pay for the soldier bonus was 
made to-day by the board of directors of 
the National Automobile Dealers’ Asso- 
ciation at a special meeting called at 
headquarters. 

The 45,000 automobile dealers of the 
country whose interests are represented 
by the association will be asked to use 
every effort to oppose levying of the 
proposed taxes on the industry. A gen- 
eral sales tax is suggested as a substitute 
for the special class taxes suggested. 





Bankers Engaged on Plan 
to Reorganize Republic 


CHICAGO, Feb. 15—A bankers’ com- 
mittee headed by Charles N. Gilbert vice- 
president of the First National Bank 
has taken a hand in Republic Motor 
truck affairs with a view to working out 
a reorganization plan. Several meetings 
have been held here and an announce- 
ment is expected within a few days. 

The company announced late in No- 
vember that it had completed arrange- 
ments for deposits and extensions of 
$500,000, 7 per cent first mortgage notes 
matured, out of a total issue of $2,500,- 
000, and a voting trust committee was 
formed with which preferred and com- 
mon stockholders were asked to deposit 
their holdings. 

Its plan contemplated a five year ex- 
tension of the entire amount, with rate 
increased to 8 per eent, the company 
to redeem $300,000 annually, starting 
Nov. 1, 1923, depositing noteholders hav- 
ing the privilege of purchasing common 
at 8 to the extent of 10 shares for each 
$1000 note. Approximately 70 per cent 
of notes have been deposited to date and 
bankers are endeavoring to secure the 
remainder. 


LOCOMOBILE WORK UNHAMPERED 


BRIDGEPORT, CONN., Feb. 15—Op- 
erations in the factory of the Locomobile 
Co., are continuing unhampered during 
the receivership and a steady volume of 
business is being received, although offi- 
cers of the company had expected a lull. 
Managers of the branches at New York, 
Boston, Philadelphia, Los Angeles and 
San Francisco have been appointed an- 
cillary receivers for the property in those 
districts. In Chicago the Central Trust 
Co. has been selected to administer the 
company’s affairs. 





RECEIVERS TO SELL SPACKE 


INDIANAPOLIS Feb. 13—Robert M. 
Feustel and Chas. O, Roemler, of this 
city, receivers for the Spacke Machine 
& Tool Co., are advertising for bids for 
the assets of the company, which include 
the automobile and axle factories, ma- 
chinery, equipment, inventory and acces- 
sories. 

The receivers are authorized by the 
court to receive bids for the business 
as a going concern as a whole, or the 
axle plant or automobile factory in sepa- 
rate units, or any part of either. 
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Ford Dealers Will 


Sell Lincoln Cars 


Branches Investigating Field 
Possibilities—Factory Methods 
Being Surveyed 


DETROIT, Feb. 15—Official announce- 
ment of its sales and manufacturing pol- 
icies under the Ford regime has been de- 
ferred by the Lincoln Motor Co. pend- 
ing the working out of a few remaining 
details, but it is evident from the results 
thus far accomplished that sales in the 
larger cities of the country will continue 
to be through the present distributor or- 
ganization. ; 

In the smaller cities the Lincoln deal- 
ers and the Ford dealers who will be 
authorized to sell Lincoln cars will op- 
erate directly under factory control 
through the medium of the branch 
plants. In the big cities the present dis- 
tributors will conduct retail salesrooms 
and will distribute to Ford dealers, whom 
they authorize in their cities. 

Investigations are now being made by 
the 35 branch Ford plants of the possi- 
bilities for the sale of the Lincoln cars 
in their individual territories and their 
recommendations will play a large part 
in the dealer authorizations. Changes 
will be made in many localities, but the 
efficient dealers will continue to function. 


Production Methods Studied 


Much of the detail of the sales plan 
was laid before a meeting of prominent 
Lincoln distributors at the factory this 
week, which was attended and presided 
over by sales executives of both the Lin- 
coln and Ford organizations. For the 
time being, apparently, the Ford sales 
organization has been allowed to func- 
tion by itself, while the executives give 
all their study to the Lincoln problems. 

Manufacturing at the plant is under 
the observation of Charles C. Sorensen, 
the Ford chief of manufacturing opera- 
tions, and changes which will be made 
in production methods will follow his rec- 
ommendations. For the present the plant 
is working on a schedule of 20 to 30 cars 
daily, which will be continued until the 
production changes are fully determined. 





LINCOLN DELAWARE ASSETS 


WILMINGTON DEL. Feb. 15—James 
I. Boyce of this city and the Detroit Trust 
Co. appraisers of the Delaware assets of 
the Lincoln Motor Co. have appraised the 
notes, drafts and accounts receivable of 
the company at $54,775 although their 
book value is $354,171. The shrinkage is 
the result in part of failures by dealers. 
No valuation has been placed on the 
patents and trade marks. 





MOTORIZING POLICE 


INDIANAPOLIS, Feb. 11—A thorough 
motorization of the Indianapolis police 
department will be sought by Mayor 
Lewis Shank. 
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Middle West Shows 


Reviving Interest 


Country Dealers Returning to 
Market—Credit Conditions 
Seem to Be Easier 


By James Dalton 


NEW YORK, Feb. 14—Further 
evidence of public interest in 
automobiles is found in the unex- 
pectedly large attendance at the 
Minneapolis show last week and at 
Kansas City this week. These sec- 
tions, hard hit by the business de- 
pression, have demonstrated that the 
demand for automobiles will increase 
steadily as general conditions improve. 
That improvement is now under way. 

One of the interesting develop- 
ments at these shows was that many 
country dealers who have not stocked 
cars for months are back in the market 
in a small way. This shows that 
credit is easier and that their con- 
fidence has returned. 

A better tone in the market also is 
reported from most sections of the 
South. No great improvement is ex- 
pected in the next two or three 
months, but the general trend will be 
upward and substantial sales are ex- 
pected later in the year. 


Production Spotty 


Production at the factories is some- 
what spotty, especially in those which 
produce cars in the lower price classes. 
A notable exception is Dodge, which 
expects to be turning out 600 cars a 
day before March 1. Ford is working 
on an average of four days a week. 
Factories in the medium price class 
are coming slowly into heavier pro- 
duction. In the higher price class, 
Cadillac is running practically at 
capacity and Lincoln has been deluged 
with business since Ford took control 
and prices were reduced, although the 
reductions were not as large as had 
been expected. 

Reports of better truck sales are 
becoming more general and production 
is increasing. This is true both in 
industrial and agricultural sections. 
The ratio of gain over the correspond- 
ing period last year probably is larger 
than in the passenger car field. De- 
velopment of the co-operative market- 
ing movement for farmers, which was 
approved by the Senate last week, will 
open a large truck market. 

Reductions in the lower price 
tractor field, following the lead of 
Ford, are becoming general. This 
indicates an expanding demand and 
keener competition. 

Developments in all the branches of 
the industry are enlarging the busi- 
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ness of parts and accessory makers. 
Their sales for January will show a 
gain over December and this month 
is expected to be even better. Sales 
to jobbers, which have been good for 
months, are holding their own and 
collections, generally speaking, are 
satisfactory. Even if passenger car 
production is no larger this year than 
last, the business of parts manufac- 
turers will be better because car 
makers have worked off their heavy 
inventories. 

One of the engineering trends of 
the year will be in the direction of 
fuel economy and lower operating 
costs. Low gasoline and upkeep ex- 
pense now constitute an important 
talking point in salesmanship. 

Manufacturers have taken up in 
earnest plans to help their dealers 
solve the used car problem and sub- 
stantial progress in this direction is 
being made. 





Bank Executive Chosen 
to Head Braender Tire 


RUTHERFORD, N. J., Feb. 14—J. K. 
Watson of the Rutherford National Bank 
has been elected president and treasurer 
of the reorganized Braender Rubber & 
Tire Co, Other officers elected are: F. 
L. Braender, vice-president in charge of 
purchase and production; W. P. Braen- 
der, vice-president in charge of sales; M. 
E. Morris, vice-president and general 
manager; Milton Damman, secretary, and 
Harry Breander, assistant secretary. 

Morris formerly was assistant general 
manager of the Goodyear Tire & Rubber 
Co. of California, 

The company now is in a strong finan- 
cial position, having current assets of 
$299,000 against direct liabilities of 
$6,117. The plant, valued at $585,000, 
is unencumbered. 


Stockholders May Dissolve 
Chevrolet Holding Company 


WILMINGTON, DELAWARE, Feb. 13 
—Stockholders of the Chevrolet Motor 
Co. of Delaware, which has been the 
holding company for the General Motors 
Corp. stock owned by the duPont in- 
terests, will meet May 8 to act on the 
proposed dissolution of the company. The 
transaction will be merely a formality 
and concerns only complicated financial 
transaction. 

It will have no effect whatever on the 
manufacturing activities of the Chevro- 
let division. 


ELECTRIC SHOW IN APRIL 


NEW YORK, Feb. 13.—The electric 
automobile show for 1922 will be held in 
the Irving Place show room of the New 
York Edison Co. from April 3 to 15. 
The first week will be devoted to street 
trucks and passenger cars while the sec- 
ond week will be given over to industrial 
trucks, 


February 16, 1922 


Willys Corp. Counsel 
Working on Claims 


Will Figure in Final Adjustment 
—Miniger Tells of Work Done 


Under Receivership 


TOLEDO, Feb. 183—The Willys Corp. 
is making good progress under the re- 
ceivership, according to Receivers C. O. 
Min:ger and Frank Kennison. Miniger 
has returned from a week spent in Eliza- 
beth, N. J., and New York. 

“We are operating the Electric Auto- 
Lite division and the New Process Gear 
Corp. at a profit, and have cut the 
charges for carrying the big Elizabeth 
plant down to the absolute minimum,” 
‘(Miniger declared. 

“We are negotiating for the sale of the 
Elizabeth plant. J. R. Harbeck, down 
there, has several deals in process and it 
may take about sixty days for any one 
plan to be consummated. That’s a matter 
of elimination. 

“The audit of the books of the cor- 
poration will probably be completed in 
a few weeks.” 


Sale of Securities Indefinite 


Miniger said that when the time came 
to lift the receivership it would probably 
be a question as to whether the securi- 
ties held by the corporation or its oper- 
ating units should be sold—a matter for 
the courts to determine. 

He said that at the present time un- 
doubtedly the operating units could be 
sold at the least sacrifice. 

Attorney George P. Hahn, Toledo, is 
working now upon a couple of claims 
which the Willys Corp. will seek to have 
adjusted with the Willys-Overland Co., 
and which is expected to mean much in 
the final disposition of the affairs of the 
corporation. 

It is understood that one of these 
claims is on a contract involving the pro- 
duction of the Chrysler Six model by the 
Overland engineers and, sales of the car 
by the Willys-Overland Co., on which 
claim the corporation will seek to collect 
about $2,000,000. 


Seek to Recover on Stock Sale 


The other is a claim based upon the 
sale of common stock of the Overland 
to the corporation. The sale was made 
at $18 a share and a few weeks after 
the stock dropped in market value to $6. 
The corporation attorneys believe they 
have a claim of something in the neigh- 
borhood of $5,000,000 on this item, 

There are many moot questions in- 
volved in the claims, however. The 
settlement of them will probably precede 
any re-financing on the part of the 
Willys-Overland Co. 

It is thought the proceeds of claims and 
the sale of the Elizabeth plant will be 
sufficient to take care of the bank credit- 
ors and that securities held by the cor- 
poration may be enough to cover the 
claims of preferred stockholders. 

(Continued on page 443) 
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Appoints Receiver 


for Crow-Elkhart 


No Reorganization Probable — 
Assets Placed at Less Than 
$350,000 


ELKHART IND., Feb. 14—E, A. Skin- 
ner, attorney for the Crow-Elkhart Mo- 
tor Corp., for which former Mayor Wil- 
liam E. Wider has been appointed re- 
ceiver, said to-day there was hardly a 
possibility of any attempt at reorganiza- 
tion. The corporation’s assets he esti- 
mated at between $300,000 and $350,000 
and its liabilities at $750,000. Wider said 
he was unable to give a detailed state- 
ment of assets and liabilities, as he had 
not yet begun the active work of digging 
into the concern’s affairs. 

The receivership was granted by the 
Elkhart Superior Court upon petition of 
the Manrow Sheet Metal Works of 
Goshen, Ind., which has a claim of $1,132, 
evidenced by notes alleged to be overdue 
and demands judgment for $2,500. 


Liabilities $750,000 


At the time Judge William B. Hile 
granted the Manrow petition another pe- 
tition for a receivership already was on 
file in the clerk’s office, without the 
knowledge of the court. This had been 
filed an hour before by George W. Flem- 
ing of Elkhart, a stockholder whose in- 
terest is said to be only about $200. 

The corporation’s assets consist of 
grounds and buildings here, materials 
and finished stock on hand. The liabili- 
ties consist of a $600,000 bond mortgage 
and accounts payable aggregating $150,- 
000. Attorney Skinner said there prob- 
ably were 3400 stockholders scattered 
throughout the country, and there were 
no large individual creditors, besides 
bondholders and owners of stock, pos- 
sibly none having claims exceeding 
$2,500. These creditors, he also said, 
were widely scattered. 

The Crow-Elkhart Corp. was organ- 
ized under the laws of Arizona in 1917, 
with an authorized capitalization of $10,- 
000,000. The charter grants permission 
to issue 1,000,000 shares of $10 par value. 
All but $2,800,000 was issued, and turned 
over to stockholders of the Crow-Elkhart 
Motor Car Co., share for share in that 
company, after it became bankrupt in 
1918, and it was reorganized as the Crow- 
Elkhart Motor Corp. 


Low Prices for Stock 


The holders of stock, as individuals, 
offered it for sale here and elsewhere. 
Not much of it was disposed of, it is 
said, although it was placed on the mar- 
ket at a much lower figure than its par 
value, 

It was reported here to-day that the 
stock was quoted here as low as $1 per 
$10 share, and that, generally speaking, 
it did not bring over $1.10. About one- 
half of the sum realized on the $600,000 
bond issue was used to pay creditors of 
the Crow-Elkhart Motor Car Co. the 25 
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MICHIGAN SALES IN 6 MONTHS TOTALED 
MORE THAN REST OF COUNTRY COMBINED 


WASHINGTON, Feb. 14—Analysis of internal revenue receipts from the sale of 
motor vehicles and accessories for the six months ended Dec. 31 shows that the 
aggregate returns from Michigan far exceeded all the rest of the country put together. 
The following table shows the receipts from the states which lead in automotive 


production: 
Automobile Trucks Other Automobile Tires or Accessories 
and Wagons and Motor Cycles for Automobiles 

LO eee PC A Mere $202,572 $501,116 $1,050,018 
RGN to wd icant Océ ene cugee 131,583 3,827,478 752,670 
Massachusetts ............... 22,466 129,282 1,231,498 
NIN bvccdeyGwndincgcccaus 1,537,851 18,285,897 6,706,103 
INGUR WOU s et teccletacccuce wees 646,119 2,369,093 3,088,331 
RE So wacicpet kes cbeevecccnder 473,114 2,384,253 6,927,003 
PUNMOPINGNIA . .44 5c oc. ce cdecss 217,917 159,013 1,455,692 
WHEIGING. Sidi Sic odels ac - 615,181 301,399 604,095 








per cent promised them in the composi- 
tion which was effected between them 
and the company. The remainder of pro- 
ceeds of the bond sale was used in the 
business of corporation. 

The bond issue is secured by a mort- 
gage on buildings, grounds and all per- 
sonal property of the corporation. The 
heaviest individual bondholder is said to 
be J. A. Harps of Greenfield, Ohio, whose 
original holdings are stated to have been 
$160,000. It is understood he sold some 
of these to his friends. 

Most of the other bonds are held by 
members of a syndicate that purchased 
the interest of M. E. and E. C. Crow of 
Elkhart in December 1919. This syndi- 
cate, it is said, includes, C. B. Lair of 
Greenfield, Robert Mills of Springfield, 
Ohio, M. F. Miller of Wadsworth, Ohio, 
R. B. Donaldson of Lockport, N. Y., and 
P. T. Longacher of this city. 

Hart became president of the corpo- 
ration, and Donaldson vice-president, 
general manager and treasurer. This 
organization lasted until the annual 
meeting in January 1921, when Austin 
C. Hayes of Boston, representing finan- 
ciers who had become interested in an 
attempted bond sale for the corpora- 
tion, was made president. He held the 
office until June of that year when he 
resigned and M. E. Hoshaw was elected 
president, in which office he continued. 





DEERE MAKES $775 CUT 


MOLINE, ILL., Feb. 14—Deere & Co. 
has reduced the price on its tractor, 
Waterloo Boy, Model N-12-25, from $1,450 
to $675. This price includes the tractor 
fully equipped. As in other cases of trac- 
tor price reduction, the company declares 
that there is no justification for the re- 
duction based upon the present cost of 
production. 





TEMPLAR TO INCREASE PRICE 


CLEVELAND, Feb. 15—The Templar 
Motors Corp. announces that the prices 
on its various models will be increased, 
effective March 1. The new prices have 
not yet been made public. President Bram- 
ley asserts that “pre-war prices, to which 
the Templar had returned months ago, 
are too low.” 


Packard Makes Price Cut 
on Twin-Six and Trucks 


DETROIT, Feb. 14—The Packard Mo- 
tor Car Co. has made downward revi- 
sions in the prices of its Twin-Six models 
ranging from $1,000 to $1,400. The 
prices are as follows: 

Old Price New Price 


WOUCIN MCSE s . odie $4,850 $3,850 
WO ivciisecctadeclaans 6,800 5,400 
GONG «Seiad odadeccuda 6,600 5,240 
err 6,650 5,275 


The prices of the truck Model EC, 2- 
to 2%-ton, solid tires, has been reduced 
from $3,500 to $3,100 and of EX, 2- to 
244-ton, pneumatic tires, from $4,000 to 
$3,500. 





ELGIN TOURING LOWER 


CHICAGO, Feb. 11—The Elgin Motor 
Car Corp. has priced its new touring car 
at $1,695. Prices given out at the New 
York Show for this new Model 700 were 
the prices on the old line of cars. This 
price is f.o.b. factory at Argo, III. 





CRAWFORD INCREASES 
HAGERSTOWN, MD., Feb. 15—The 
Crawford Automobile Co. has increased 
the price of its 2, 5 and 7-passenger 
touring cars from $2,750 to $3,000. The 
price of the coupe and sedan remains un- 


changed at $4,500. 





BIDDLE PRICES REDUCED 
NEW YORK, Feb. 15—The Biddle- 
Crane Motor Car Co., Inc., has made the 


following reductions in prices: 
Old Price New Price 


2-passenger Touring..... $3,475 $2,950 
4-passenger Touring..... 3,475 2,950 
Coupe and Sedan........ 4,350 3,950 





CANADIAN TIRE TARIFF 


OTTAWA, ONT., Feb. 14—Canadian 
Trade Commissioner G. R. Stevens 
writing from Kingston, Jamaica, on the 
tire and tube trade in that section, states 
he expects that when the Legislative 
Council meets, a preferential tariff on 
Canadian goods will be adopted giving 
a 5 per cent ad valorem preference over 
goods of American manufacture. 
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Ford Drops Tractor 
Making at Hamilton 


a 


Turns Factory Over to Manufac- 
turing and Assembling Mo- 
tor Car Parts 


HAMILTON, OHIO, Feb. 14—Official 
announcement was made here to-day that 
the Hamilton plant of the Ford Motor Co. 
has been discontinued for the making of 
tractors and that hereafter motor car 
parts will be made and assembled. Ma- 
chinery used in the manufacture of trac- 
tors has been sent to the River Rouge 
plant, and it is the plan of the Ford com- 
pany, it is stated, to concentrate its trac- 
tor efforts in the one factory. 

The Hamilton plant is being equipped 
for the manufacture of wheels. A num- 
ber already have been turned out and it 
is stated that within 60 days the output 
will reach 300 sets daily. This total will 
be gradually increased until it is hoped 
that all wheels used for Ford cars will 
be made here. This will total 4000 sets, 
local officials said. 

Former employees who were engaged 
in the tractor assembling division, are 
being called in, and about 100 are em- 
ployed now. It will require, according 
to officials about 150 men when 300 sets 
are manufactured, and the indications 
now are that the local plant, when run- 
ning full force and to capacity, will em- 
ploy more than 7000 men. It is reported 
that other extensions may bring this 
force ultimately to a much higher figure. 

In addition to making wheels, the local 
plant also will be used immediately for 
the making of locks for Ford cars. 

Ford’s investment here includes a mil- 
lion dollar hydro-electric plant. His total 
investment is about $3,000,000, and his 
land holdings are sufficient to allow for 
more than quadrupling of his present 
plant. 


Producing 100 Daily 


DETROIT, Feb. 14—Fordson tractor 
production of 100 daily has been entered 
upon at River Rouge following the re- 
duction in price to $395. This is heavier 
production for the season than in any 
previous year. It is expected to exceed 
the 36,000 production of 1921 under the 
stimulus of lowered prices, which are said 
by executives to have stirred renewed 
farm buying. 

February marks the anniversary of 
tractor production at River Rouge, the 
work having been taken over from the 
Dearborn plant a year ago. In the year 
that has elapsed, officials say many im- 
provements have been made in produc- 
tion methods which are largely respon- 
sible for the lowered prices. 





PYRENE MAKING CHAINS 


BUFFALO, Feb. 13—The Pyrene 
Manufacturing Co. of New York, which 
controls the Off and On Chain Corp., has 
purchased three buildings from the Wick- 
wire Spencer Steel Corp. and trans- 
formed them into a chain-making plant 
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ATLANTA PUBLIC BUYS, 
DEALERS ORDER CARS 


ATLANTA, Feb. 15—Total sales 
at retail for the first three days 
of the Atlanta automobile show ex- 
ceeded the total of the entire show 
last year by about 10 cars. The 
bonafide sales for the first three 
days aggregated about 90. The 
attendance is 30 per cent better 
than last year, and the dealer at- 
tendance from all parts of the 
South is 50 per cent larger. Deal- 
ers are placing substantial orders 
for immediate delivery in antici- 
pation of a good volume of spring 
sales 











which already is in production. The spe- 
cial merits claimed for the chain are the 
rust-proof locking device, the eccentric 
lever on the locking device which acts 
as a tightener, and the detachable cross 
link section which can be detached and 
replaced without the use of tools. The 
chains will be marketed through the Py- 
rene sales organization. 


Ford Car and Truck Output, 


$5,203, at Foreign Factories 


DETROIT, Feb. 15—Ford Motor Co. 
reports 1921 production of foreign plants 
as follows: Canada and export territory 
under Ford, Ontario plant, 42,343 cars 
and trucks; Manchester, Buenos Aires, 
Copenhagen, Bordeaux, Sao Paulo and 
Cadiz, combined total 42,860. 

Buenos Aires plant assembled close to 
1000 cars during December, a consider- 
able increase over November, and Sao 
Paulo, the report says, had an increase 
during December. During 1921 Buenos 
Aires built more than 6000 cars, Copen- 
hagen 5517, Bordeaux more than 2000. 

The greatest month’s production of 
the Canadian Ford plant was May, when 
6711 cars and trucks were produced. 
Cork, Ireland, tractor plant built 1347 
Fordsons, the highest month being Sep- 
tember. 

The high domestic output was for 
the months of May, June, July and 





» August, when 626,712 cars and trucks 


were produced at Detroit. 


Drive Against Car Thief 


May Be National in Scope 


ALBANY, Feb. 14—A _ systematized 
national drive against the automobile 
thief may be the outcome of a nation- 
wide survey just completed by the New 
York State Conference of Mayors. Data 
gathered from police heads of leading 
cities of the United States are to be used. 

The general note of the communica- 
tions received from police chiefs is that 
licensing of dealers, both in new and 
used cars, eliminates much of the myste- 
rious underground network by which au- 
tomobile thieves are able to remake and 
resell their cars through supposedly repu- 
table dealers. 
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Kansas City Makes 
New Selling Start 


Show Indicates Reorganization— 
Banking Situation Relieved 
Through Movement of Crops 


KANSAS CITY, Feb. 14—The Kansas 
City automobile show seems to have 
started a reorganization of selling in this 
territory. Distributors and branches are 
planning close co-operation with dealers, 
and there are prospects of quite a bit of 
business, not only in cars, but in trucks 
which have been selling more strongly 
in January and February than in any re- 
cent period. 

The show is offering, however, perhaps 
the strongest evidence of any yet held 
of the sentiment of the great grain areas 
towards motor car purchasing. The at- 
tendance is not up to last year, and even 
reduced railroad fares have failed to 
bring a large number of visitors from the 
surrounding country. It is apparent that 
products of the industry sold this year, 
up to harvest time at least, will have to 
be sold against strong resistance. 

There are more territorial dealers at 
the show this year than last, which is 
an encouraging sign in face of the heavy 
mortality in 1921. It is evidenced that 
there will be a revival of the selling ef- 
fort in many towns where it vanished 
when the countryside felt the full force 
of the stunning blow of agricultural de- 
flation. 


Grain Prices Are Higher 


There is much encouragement in the 
rise of prices of grain and live stock, 
particularly corn, hogs and lambs. The 
higher grain prices have come after 
farmers have disposed of all but 20 per 
cent of their holdings, and there is a 
strong disposition to believe that the 
higher price is only temporary and due 
somewhat to manipulation. 

The fact remains, however, that farm 
produce is moving out of the territory 
and money is flowing in. The psycho- 
logical as well as the financial effect on 
the farmers will promote some buying, 
particularly in states of the North and 
East. The movement of crops and live 
stock has started a trend toward liquida- 
tion on farm indebtedness which is re- 
lieving the banking situation and paving 
the way for easier credit. 





SEEK ACTION ON HICKS BILL 


WASHINGTON, Feb. 15—Every effort 
will be made to obtain favorable report 
in the House on the Hicks bill which 
would create a bureau of aeronautics in 
the Department of Commerce. The 
Wadsworth bill, a similar measure, was 
approved by the Senate Tuesday after 
it was amended by striking out a section 
which would have recognized as pilots in 
interstate flying those pilots who had 
been licensed under State laws. The 
effect of the amendment would be to re- 
quire a Federal license. 
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MEN OF THE INDUSTRY 











George C. Morgan, who has been assistant 
general manager of Earl Motors, Inc., Jack- 
son, Mich., has been promoted to sales man- 
ager. D. Minard Shaw, in addition to his 
duties as advertising manager, will assume 
those of assistant general sales manager. 
Morgan has been in the automotive field 
since 1910, when he became a field man for 
the old Thomas B. Jeffrey Co. of Kenosha. 
He was manager of truck sales for Jeffrey 
when he resigned to join Willys-Overland as 
office manager. He later became manager of 
the Overland branch at Toledo, after which 
he joined the Citizens Motor Co. of Cincin- 
nati, distributer for Packard and Willys- 
Overland in three states. Shaw entered the 
advertising field in 1897, but in the fall of 
1917 switched to the selling end as manager 
of the Herff Motor Corp., distributer of Bris- 
coe and Fiat cars at Memphis and Nashville. 
Early last year he became division manager 
and later advertising manager. 


Arthur T. Stanton, associated with Dodge 
Brothers nearly half of the 17 years he has 
spent in the industry, has joined the ex- 
ecutive staff of the Maxwell-Chalmers organi- 
zation as director of service. He left the 
Dodge factory organization to become Dodge 
distributor in Akron and attributed his 
success there to the quality of service given 
owners. Prior to that time he was assistant 
to Arthur E. Barker, the present Maxwell- 
Chalmers sales manager. Early in 1915 
Stanton was given complete supervision of 
Dodge affairs in England with headquarters 
in London. He returned to the United States 
when the British placed an embargo on 
motor cars and served as Dodge represen- 
tative in the Cleveland district. In his new 
position he will concern himself with 
standardization of dealers’ service to owners. 


W. J. Rennick has been named secretary 
and treasurer of the McKone Tire & Rubber 
Co., with headquarters at Millersburg, Ohio. 
For many years Rennick was associated with 
the Miller Rubber Co., more recently as 
assistant to the general sales manager. His 
appointment means the removal of the gen- 
eral offices to Millersburg, although the sales 
offices will continue to be in Chicago. 


E. E. Warfield has been appointed sales 
manager of the Gill Manufacturing Co., Chi- 
cago. He has had a long experience in sales 
work with the industry, having been con- 
nected with Post & Lester, Motor Car Equip- 
ment Co., Wetmore Savage and other jobbing 
houses. For the last two years he served 
with the Boston branch of the Gill company. 

Gilbert U. Radoye, director of advertising 
of the Haynes Automobile Co., has been ap- 
pointed to the additional position of director 
of sales promotion. Radoye, who has been 
associated with the Haynes company for 
some time, has had a varied and extensive 
experience in the sales promotion and mer- 
chandising field. 


E. H. Priebe, until recently one of the gen- 
eral foremen in the manufacturing building 
of the main plant of the Cadillac Motor Car 
Co., Detroit, where Cadillac bodies are built, 
has taken over the duties of superintendent 
of plant there. He has been associated with 
the company for the last eighteen years. 


‘George F. Lord has been appointed adver- 

tising manager of the Chevrolet Motor Co. 
J. H. Newmark of General Motors Corp., for- 
merly handling this work, will devote his 
attention exclusively to general advertising 
of the corporation. 


AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


W. H. Stevens, handling the Earl and 
National in New England, who was joined 
recently by James C. Clarke, formerly sales 
manager of the National at Indianapolis, 
has secured distribution of the Rickenbacker 
for New England. 

A. W. Sawyer, advertising manager of the 
Hart-Parr Co. for the last three years, has 
become associated with the Cramer-Krasselt 
Co., Milwaukee, and will assume his new 
duties within the next ten days. 

Rex Glasson has been placed in charge of 
advertising of the Gray Motor Corp. 


Reach Few Conclusions 


in Agricultural Report 


WASHINGTON, Feb. 15—Windsor D. 
White, representing the National Auto- 
mobile Chamber of Commerce, will confer 
with transportation experts here Thurs- 
day and Friday preparatory to writing 
the final draft of a survey of motor trans- 
portation for the Joint Committee on 
Agricultural Inquiry of Congress. The 
report will be submitted to Chairman 
Anderson on Feb. 27, and will contain 
data on all phases of motor transport 
and transportation. It is almost ex- 
clusively statistical findings of facts and 
few conclusions are mentioned because of 
the desire to avoid controversy. 

The survey covered relative costs of 
hauling farm products from farm to mar- 
ket; store door delivery by motor truck; 
use of motor truck at terminals and com- 
mercial uses. Data has been gathered 
from reliable sources and compiled under 
the direction of the advisory committee 
of the transportation section of the joint 
commission. This information will be 
used by the committee in its report on 
transportation questions as relates to 
agriculture. The Bureau of Public Roads 
also assisted in this work. It is stated 
that the report will not be available for 
publication until April or May. 


Tractor Demonstrations 


to Be Held by British 


LONDON, Jan. 30 (By Mail)—The 
Agricultural Machinery Section of the 
British Society of Motor Manufacturers 
& Traders is organizing a series of trac- 
tor demonstrations to be held in various 
parts of England, 

The first is to take place in the south- 
west, near Exeter, on March 1 and 2, 
and the regulations are very similar to 
those which in previous years have ap- 
plied to the trials. The main difference 
is that there will be no official observa- 
tion of the machines in use, no records 
taken of work done and fuel used and no 
officially compiled report issued subse- 
quently. 


URGE ACTION ON PATENT BILL 


NEW YORK, Feb. 13—The Rubber 
Association of America, Inc., has sent to 
its members a bulletin urging that they 
telegraph Senator Hiram Johnson, chair- 
man of the patents’ committee, urging 
that the Senate give precedence to con- 
sideration of the Lampert patent office 
bill which has passed the House and has 
been favorably reported to the Senate. 
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Overland Reinforced 
with New Directors 


Toledo Businces Make Fill Vacan- 
cies—Seen As Part of Re- 
financing Opposition 


TOLEDO, Feb. 15—Important devel- 
opments preliminary to any attempt by 
bankers to force a re-financing program 
upon the Willys-Overland Co. were seen 
here to-day when four Toledo business 
men were elected to membership on the 
board of directors at a special meeting 
of the board. 

President John N. Willys said the new 
directors were named to comply with an 
Ohio law, which provided that a major- 
ity of the directors of an Ohio corpora- 
tion must reside in the State. 

Henry L. Thompson, president of the 
Bostwick-Braun Co. and of the W. Bing- 
ham Co., Cleveland, W. L. Milner, head 
of a large department store here; George 
M. Jones, coal operator and president of 
the Ohio Savings Bank & Trust Co., 
and Gordon M. Mather, president of the 
Mather Spring Co., were elected to the 
board. 


Willys Opposes Bond Issue 


These directors take places made va- 
eant through the resignation of Walter 
P. Chrysler, executive vice-president; C. 
E. Killenger, superintendent of the El- 
mira, N. Y., plant; Edward F. Swift, 
Chicago, and C. B. Mertz of the Willys- 
Overland Co. 

The new board will link the Willys- 
Overland closer to the general business 
interests of the community. 

Willys has actively opposed the efforts 
of bankers to impose a bond issue upon 
the Willys-Overland Co., and it is be- 
lieved that the new Toledo connections 
may have some bearing on this point. 
He has left for the west to confer with 
sales branches. 


Willys Corp. Counsel 


Working on Claims 


(Continued from page 440) 

The Electric Auto-Lite Corp. at To- 
ledo is now operating on an excellent 
basis. It is employing about 1500 per- 
sons and has been selling its products to 
a diversified list of passenger car and 
truck manufacturers in many parts of 
the country. 


TO DETERMINE WILLYS DEBT 

SYRACUSE, Feb. 14—Claims of cred- 
itors in New York state of the Willys - 
Corp., which three years ago purchased 
the New Process Gear Co. plant in this 
city, will be heard by James C. Setright, 
an attorney of this city, who was named 
special master by Federal Judge Cooper. 
The amount of indebtedness of the cor- 
porrtion which is now in receivership is 
not known, but an effort will be made 
to determine it ina series of hearings 
to be held by the special master within 
the next few weeks. 























FINANCIAL NOTES 











J. G. Brill Company, Philadelphia, manu- 
facturer of motor truck and omnibus bodies 
in addition to street cars, reports for 1921 a 
profit of $163,399, or 3.56 per cent on the 
$4,580,000 preferred stock, as against 7 per 
cent on the preferred stock and 22.7 per cent 
on the $4,810,200 common stock in 1920. 
Sales and other income totaled $7,647,898, a 
decrease of $17,537,298, and operating ex- 
penses, including depreciation charges, 
$7,484,498, a decrease of $8,637,473. The sur- 
plus after preferred dividends at the close 
of the year aggregated $2,904,251, a decrease 
of $446,941. Samuel M. Curween, president, 
in his report to the stockholders, stated that 
the company’s Canadian plant now has suffi- 
cient work to keep it operating at full 
capacity, and that while the company enters 
the year with a comparatively small amount 
of work on hand, there has been great im- 
provement since the first of the year in in- 
quiries received and in the prospects for 
business which should be placed during the 
current year. Retiring officers and directors 
were re-elected. 


Deere & Co.’s annual report for the year 
ended Oct. 31, 1921, shows a loss of $2,752,801 
for the year, against net income of $4,636,717. 
Sales last year dropped 63 per cent from 1920, 
and it was found impossible to reduce ex- 
penses in proportion. During the war period 
and the years 1919 and 1920 the company 
created a reserve of $9,409,733 against ex- 
pected inventory losses due to falling mar- 
kets. Against this reserve the company has 
charged off $6,317,059, which represented the 
decline in inventory values during 1921. The 
loss from operations plus the reduction in 
inventory amounted to $9,069,860. President 
William Butterworth states that owing to 
business conditions and the fact that the 
farmers will require longer credits it has 
been deemed advisable to fund $10,000,000 of 
the company’s current indebtedness into ten- 
year gold notes. 


American Rubber & Tire Co.’s annual 
statement submitted to the _ stockholders 
shows total net assets of $1,781,859 and total 
owing, in notes and accounts payable, of 
$523,393. The sales in dollars and cents are 
reported to equal those of the previous year. 
The same scheduled rate of production was 
maintained throughout the year. The losses 
during the early part of 1921 were more than 
offset by the profit during the latter half. 
Dividends have been paid regularly on the 
preferred stock. Henry L. Houk, general 
manager, states that although he views the 
outlook with greater enthusiasm than at any 
time since 1919 the company would continue 
to follow a conservative policy. 


H. H. Franklin Manufacturing Co. has 
established a sinking fund, as of Jam. 1, 1922, 
under the terms of which 15 per cent of the 
previous year’s earnings, after the payment 
of preferred dividends and taxes, must be 
set aside. This money may be used to 
purchase preferred stock shares offered for 
sale in the open market, or, at the company’s 
option, it may call for retirement shares to 
the extent of the amount available at the 
premium price of $110 per share. If any 
portion of the stock is called for retirement, 
such shares retired may be drawn by lot. 
This will have a tendency, the company ex- 
pects, to stabilize the stock, since the com- 
pany itself will be in a position to create 
and establish the market, or at least to 


purchase any and all stock which is offered 
at or below par. 





AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


International Motor Truck Co.’s net earn- 
ings, after charges and taxes, for 1921 did 
not cover approximately $1,137,000 dividends 
on both preferred issues. Officials, however, 
regard it as a satisfactory performance, in 
view of conditions, that something was 
earned on the preferred. The company ended 
the year with $18,000,000 working capital, in- 
cluding $3,500,000 cash. Inventories up to the 
third quarter had been reduced $3,000,000, to 
$12,000,000. The final statement may show 
them less by another $3,000,000. The com- 
pany has nec funded debt or bank indebted- 
ness. A statement covering the operations 
for the year may be delayed several months 
by the completion of inventories. 

Emerson-Brantingham for the year ended 
Oct. 31, 1921, reports net loss, after taxes, 
charges and inventory adjustment, of $3,308,- 
726, which compares with a surplus of $872,- 
703 in the preceding year, $1,322,420 in 1919 
and $1,282,268 in 1918. 


Favorable Report Is Made 
of Gramm-Bernstein Affairs 


NEW YORK, Feb. 13—A committee 
representing the merchandise creditors 
of the Gramm-Bernstein Motor Truck 
Co. has made a careful investigation at 
Lima, Ohio, of the company’s financial af- 
fairs and has made a favorable report. 
All the banks in Lima spoke in the high- 
est terms of both Gramm and Bernstein, 
and the City Bank, which holds a con- 
siderable amount of the company’s paper, 
does not feel the slightest uneasiness over 
it and is not urging payment. 

A judgment recently taken against 
Gramm and his wife by the Old National 
Bank of Lima was merely a technical 
procedure and was promptly adjusted. 
The bank now is carrying Gramm’s per- 
sonal notes for the same amount. 

The committee also found that no sig- 
nificance could be attached to the fact 
that Bernste:n, who owns nearly $500,- 
000 worth of real estate, recently placed 
a mortgage for $140,000 on the Harper 
block. This loan was exclusively for the 
benefit of the company, and a portion of 
it was used to pay interest on gold notes. 
The balance of the amount is being held 
for emergency use by the truck company. 


TO DISCUSS AVIATION LAW 


WASHINGTON, Feb. 138—A _ joint 
meeting of the special aviation branch 
of the committee on uniform State laws 
with the aviation committee of the 
American Bar Association will be held 
here Feb. 25 to discuss the requirements 
of aviation law. The meeting will be 
open to those interested in the subject 
of uniform and comprehensive aviation 
law. 


CHEVROLET PLANT FOR BUFFALO 


BUFFALO, Feb. 183—Ground will be 
broken here this week for the assembling 
plant of the Chevrolet Motor Co., the 
specifications calling for the completion 
of the building before May 1. There will 
be about 40,000 square feet in the struc- 
ture. It is the purpose of the company, 
according to Elwood M. Garris, manager 
for the district, to make Buffalo a distrib- 
uting center of Chevrolet parts. | 
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BANK CREDITS 
Written exclusively for AUTOMOTIVE 
INDUSTRIES by the Guaranty Trust 
Co., second largest bank in America. 





During last week call money ranged 
from 4% per cent to 5% per cent, as 
compared with 4% per cent to 6 per cent 
in the previous week, and funds were in 
fair supply. The time money market was 
dull and nominal. The quotations for 
sixty days’ to six months’ maturities re- 
mained unchanged at 4% per cent to 5 
per cent. The rate for prime commercial 
paper also remained unchanged at 4% 
per cent to 5 per cent. 

The Federal Reserve statement as of 
Feb. 8, 1922, showed an increase of $1,- 
111,000 in total reserves, this being due 
to the following changes: An increase of 
$9,824,000 in gold reserves and a decrease 
of $8,713,000 in other legal reserves. 

The New York institution showed a 
decrease of $31,938,000 in total reserves 
and an increase of $37,407,000 in total 
bills on hand. Total earning assets 
increased $62,165,000, while deposits 
showed a gain of $11,306,000. 

The United States Treasury Depart- 
ment has announced that the approximate 
$400,000,000 outstanding of Victory 3% 
per cent Notes will be called for payment 
at par and interest on June 15, 1922. 
This is part of the refunding operations 
to be carried out in connection with the 
refinancing of the Government’s short- 
term debt. 

The Cleveland Federal Reserve Bank 
has announced that its rediscount rate 
on all classes of loans will be 4% per 
cent, effective as of Feb. 14. The rate 
in the Southern and Western districts 
still remains 5 per cent. 

The value of American exports of 
merchandise for the month of January 
dropped to the lowest level recorded since 
August, 1915. The reported value of 
$279,000,000 shows a decrease of 25.6 per 
cent from the amount reported for Janu- 
ary, 1921. 

The unfinished business on the books of 
the United States Steel Corporation at 
the close of January, 1922, amounted to 
4,241,678 tons, a decrease of 26,736 tons 
from the total on hand at the close of 
December, when 4,268,414 tons were re- 
ported. This rather unexpected decrease 
in forward business is explained partly 
by year-end cancellations. The peak of 
unfilled tonnage was reached in April, 
1917, when bookings amounted to 12,183,- 
083 tons. 


TRACTOR CHAIRMEN NAMED 


CHICAGO, Feb. 11—The following com- 
mittee chairmen have been appointed by 
the tractor and thresher department of 
the National Association of Farm Equip- 
ment Manufacturers: Tractor demonstra- 
tion show and publicity, H. H. Bates, 
Bates Machine & Tractor Co.; foreign 
trade, J. B. Bartholomew, Avery Co.; 
tractor tests, R. C. Brewsough, Allis 
Chalmers Manufacturing Co.; education- 
al work, John R. Myers, George O. Rich- 
ardson Manufacturing Co. 
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Goodyear Tire & Rubber Co. has added 500 
men to its working forces and will increase 
production from 20,000 to 22,000 tires daily. 
The company went to the previous mark the 
first of the month, but constantly increasing 
business makes the increase to the second 
figure necessary. The proposed output is 
2000 tires a day in excess of the program 
which was expected to be maintained for the 
balance of the winter. The company is 
selling surplus machinery which has been 
made available through increased efficiency 
of plant operation. Both new and used ma- 
chinery is being offered for sale. 

Stewart-Warner Speedometer Corp.’s vol- 
ume of business this year is reported the 
largest on record for the period. The work- 
ing force of the company is approximately 
1600, as compared with 800 last October. 
Orders have increased materially since the 
New York automobile show. Heavy orders, 
it is planned, will be placed for raw mate- 
rials. It is said that the company is develop- 
ing several new accessories, including an 
indicator for the dashboard to register accu- 
rately the amount of gasoline received at a 
service station. 

Kelsey Wheel Co. body building plant lo- 
cated in Memphis has started operations 
after being idle since completion nearly a 
year ago. The plant was erected under the 
stimulus of a $1,750,000 contract from the 
Ford Motor Co. ‘The contract was sub- 
sequently canceled owing to the business 
depression. The company has now concluded 
negotiations with the Studebaker Corp. 
Operations start with 50 employees, a num- 
ber that will be augmented until it reaches 
350. C, A. Hooker is in charge. 

Asphalt Association has moved its Cana- 
dian offices from Toronto to Albany, N. Y., 
and has placed Germain P. Graham, formerly 
deputy city engineer of Albany, in charge 
as district engineer. Graham’s territory will 
include New York State as well as Canada. 
The association recently opened branch 
offices at Raleigh, N. C., with Harry P. 
Grier in charge and at Atlanta, which is 
under the supervision of James R. Valk. 

National Tire & Rubber Co., East Palestine, 
Ohio, is now operating with its full force 
and manufacturing tires and tubes to its 
capacity. The company has its distribution 
practically all arranged for this season 
through its distributor organization. From 
orders already booked and the trade pros- 
pects through close affiliation with its dis- 
tributors it anticipates an active and profit- 
able season. 

Wire Wheel Corp. of America has opened 
up new headquarters in Chicago in the Split- 
dorf Building, 2900 South Michigan Avenue. 
Oscar Moll is the manager in charge of the 
branch, assisted by E. A. Kuhl. The factory 
representative for the central Western terri- 
tory, making his headquarters in Chicago, is 
Ralph D. Webster. 

C. W. Arnold Co., Wellsville, Ohio, has 
purchased the Cleveland Carburetor Manu- 
facturing Co. plant and machine shop, to- 
gether with the rights and all patents for 
the manufacture of the carburetor, which at 
present is designed for small cars. The 
Arnold company expects to operate the plant 


‘in the near future. 


Resta Motors, Inc., New York City, of 
which Dario Resta, racing driver, is presi- 
dent, has had a petition in bankruptcy filed 
against it by three creditors. Resta admits 
insolvency. The liabilities are reported to be 
$54,148 and the assets $30,000. 
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Jordan Motor Car Co. has gone into capac- 
ity production with prospects that it will 
remain so for several months. In the last 
quarter of 1921 it is reported the business of 
the company showed an increase of more 
than 40 per cent. ; 

Greenfield Tap & Die Corp. reports that 
incoming orders for January, domestic and 
export, showed an increase of 50 per cent 
compared with January, 1921. 

John Obenberger Forge Co. assets at West 
Allis will be sold at public auction in the 
Federal Building, Milwaukee, March 1 by 
J. W. Gerdis as trustee. 

Just Motors, Ltd., has been incorporated 
with a capital of $400,000. Headquarters will 
be in Montreal and a branch will be estab- 
lished at Ottawa. 

Acme Wire Co., New Haven, reports that 
it has received an order for 150,000 coils of 
wire from the Ford Motor Co. 


Milburn Electric Adds 
Two Commercial Models 


TOLEDO, Feb. 14—A 1-ton and a %- 
ton model have been added to the com- 
mercial electrics made by the Milburn 


Wagon Co. The line of passenger elec- / 


trics remains as before, a brougham, 
coupe and roadster. 

The smaller model, %-ton capacity, is 
known as Model 43 and is priced at 
$1,585 in chassis without battery. The 
wheelbase is 115 in. and tires 32x4% in. 
Pneumatics are used both front and rear. 

The 1-ton model, known as Model 40, 
sells for $1,985 in chassis without battery. 
It has a wheelbase of 128 in., 32x4% 
tires in front and 33x5 tires in the rear. 


Central America Using 
More Denatured Alcohol 


NEW YORK, Feb. 11—The growing 
use of denatured alcohol as an automobile 
fuel is reported in advices reaching here 
from Central America and the West In- 
dies. The Republic of Panama has 
named a commission to work out plans 
for creating a national fuel, the commis- 
sion estimating that alcohol for motor 
use can be produced locally at a cost of 
about 20 cents per gallon, compared with 
45 to 50 cents per gallon for gasoline. 
The commission estimates that more than 
1500 automobiles are in use in Panama. 

Wide use of this fuel already is being 
made in Cuba, where a daily production 
of from 12,500 to 15,000 gallons is be- 
ing carried out under a recent decree 
authorizing the manufacture of a motor 
spirit containing 95 per cent alcohol and 
5 per cent gasoline, with coloring added 
to make it easily distinguished. Many 
Brazilian motorists are reported to be 
employing this fuel, and one of the en- 
trants in a recent tractor demonstration 
near Rio de Janiero successfully used it. 


BRITISH FIRM’S LOSSES 


LONDON, Feb. 4 (By Mail)—S. 
Smith & Sons, Ltd., accessory manufac- 
turers, after paying a steady 10 per cent 
dividend for the year 1918-19 dropped to 
3% per cent for 1919-20, free of income 
tax, when a net profit of £98,337 was de- 
clared, reports a net loss of £203,985 
for the year ended July last. 





METAL MARKETS 











Compared with the lackadaisical buying 
of a few weeks ago, the demand for iron and 
steel that is now before the market may 
almost be said to have turned brisk. 
Several 5,000 ton lots of sheets are being 
inquired for by Michigan automotive in- 
terests and there is far more pep to pig 
iron purchases by automotive foundries than 
there has been in some time. For all that it 
would be obliquity of vision to behold in this 
demand even the remotest justification for 
any change in the easy tone that charac- 
terizes the price situation in general. In 
fact, every single ton of steel orders now 
added to the much depleted unfilled tonnage 
reserve of mills should enable the latter to 
make a more favorable showing in the gross 
profit on their operations which are still far 
from capacity, in most instances represent- 
ing about one-half of the latter. 

There may possibly come to pass an up- 
ward revision in the prices of bars, shapes 
and plates, if the demand for structural 
steel should broaden, for the simple reason 
that these products are now selling at what 
is in many quarters looked upon as the 
dead line. To be more precise, however, 
these products are not selling to any great 
extent at the levels now quoted, for no 
representative amount of orders is ever 
placed for any steel product at minimum 
prices. When these prices undergo upward 
revision, there is danger of loose talk about 
“the steel market advancing.” 

Formerly a certain percentage of defective 
sheets was accepted in an order by the 
purchaser but most consumers now insist 
upon their sheet purchases being 100 per 
cent perfect and, as a result, sheet mills are 
bending every effort to eliminate waste in 
production as the result of carelessness on 
the part of mil? operatives. In the long run 
producers will be fully as much benefited 
by this attitude of consumers as will the 
latter, for it makes for efficiency of the 
right sort. 


Pig Iron.—Considerably more malleable 
and foundry iron is moving to automotive 
melters, but buying continues conservatively 
as to the tonnages involved. 


Steel_—_The market for cold-drawn steel 
bars is fairly active with producers quoting 
2¢, base Pittsburgh, but orders are generally 
placed at 1.80 @ 1.90¢. Cold-rolled strip 
steel is sought in small tonnages by auto- 
motive consumers, quotations holding at 
3.50¢, base Pittsburgh. Hot-rolled quo- 
tations show a wide spread, ranging from 
1.80 @ 2¢, base Pittsburgh. Slightly more 
activity is noted in sheet bars which are 
quoted at $29, with rumors of transactions 
at $28. The sheet market, especially that 
for full-finished automobile sheets is firm, 
The Ford Motor Co. is reported to have 
150,000 tons of scrap in stock. No demand 
of sizeable proportions has so far developed 
for bolts and nuts. 


Aluminum.—Foundries catering to the 
automotive industries are more active in the 
ingot market. one transaction involving 
1,000,000 Ibs. having recently been noted. 
The market is steady, especially for sheets. 
Importers assert that all bargain lots have 
been cleaned up and that foreign producers 
refuse to shade prices at this time. 


Copper.—The market continues easy. Do- 
mestic consumers show very slight interest. 
Copper and brass products.are in somewhat 
improved inquiry, however. 
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SHOWS 


April 3-16—New York, Second 


Annual Electric Automo- 
bile Show, Showroom of 
the New York Edison Co. 


FOREIGN SHOWS 


AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


Calendar 


April 16—Mexico City, Annual 
Automobile Show, Auspices 
of the Automotive Division 
of the American Chamber 
of Commerce, 


April 22-May 1—Prague, Czecho- 
Slovakia, Fourteenth In- 


Sept. 


1922— Rio de Janeiro, 
Brazil, Automobile exhib- 
its in connection with the 
Brazilian Centenary As- 
socicao Automobilista Bra- 
zileria. 


CONVENTIONS 


June 


August 28 - Sept. 


Sept. 





February 16, 1922 


26-July 1—Atlantic City, 
Twenty-fifth Annual Meet- 
ing of the American 
Society for Testing 
Materials, Chalfonte-Had- 
don Hall Hotel. 

2 — Detroit, 
National Safety Congress. 
18-23, 1922—Rome, Italy, 
Second Annual Meeting of 
the International Chamber 
of Commerce. 


Ss. A. E. MEETINGS 


Detroit, Feb. 24, Mar. 24, April 
28, May 26. 





Feb. 18-27—Brussels, Belgium, Bs May 10-12—Philadelphia, Ninth 
Ninth Exhibition of Agri- ternational Automobile Ex National Foreign’ Trade 
cultural Machines and Convention of the National 
Implements, Palais de la Foreign Trade Council. 
Cinquantenaire. May, 1922—Quito, Ecuador, Agri- June 11-15—Milwaukee, Annual 

cultural Exposition, cele- International Convention 

March, 1922—Santiago, Chili, brating Centenary of Ecua- of the Associated Adver- 
Annual Automobile Show. dor. Automotive Section. tising Clubs of the World. 

= = 





Argentina Absorbing 


Old Stocks of Cars 


No Longer Serious Menace to 
Trade Stability—City Sales 


Show Improvement 

BUENOS AIRES, ARGENTINA, Jan. 
16 (by mail)—Racing here this summer 
has had more than the usual interest, both 
from a commercial as well as a sporting 
point of view, because of the fight for 
supremacy between American and Euro- 
pean cars. So far the latter have not 
managed, despite their efforts, to wrest 
the honors away from the American cars, 

A year ago the public here had worked 
itself up to a high pitch of enthusiasm 
over the reports of the wonderful cars 
that would shortly arrive from some of 
of the well known European factories, and 
it was generally thought by the man on 
the street that the American cars had 
“seen their day.” Even some of the im- 
porters caught the fever and rushed over 
to Europe to secure agencies. 


American Cars Helped 


The result has been sadly disappoint- 
ing to many of them, and the public is 
now beginning to realize that “all is 
not gold that glitters.” It is perhaps 
just as well that this has happened, be- 
cause nothing could have been more help- 
ful in the long run to the well known 
American cars. 

The past month or two has seen a 
steady improvement in the local auto- 
mobile trade, especially in city sales. 
Farming districts, so far, have not come 
up to expectations, due, no doubt, to the 
low prices of produce, but the late sum- 
mer will probably show some movement. 

The old car stocks, accumulated at the 
end of 1920, are gradually being ab- 
sorbed, and to-day they do not represent 
any serious menace to the stability of 
the trade as a whole. 


Dealer Mortality Not Heavy 


Dealer mortality has not been heavy 
among those regularly in the trade. 
There has been, of course, considerable 
weeding out among the firms that rushed 
into the automobile business, as a side 
line, during the boom, without any pre- 
vious experience and without realizing 


the organization required for a success- 
ful business. 

The Argentine automobile importers 
are doing excellent work in cleaning the 
trade of harmful practices. 

In the month since the above was writ- 
ten, Argentine exchange has improved 
materially, and wheat prices have as- 
cended at a rate similar to that in the 
United States markets. This improve- 
ment in wheat prices comes just as the 
Argentine crop is entering the market, 
and in combination with the bettered ex- 
change, it is expected that the Argentine 
“camp” buyer will again enter the buy- 
ing market. 





New Company Is Formed 
to Buy Visible Pump Co. 


FORT WAYNE, IND., Feb. 14—A com- 
pany capitalized for $750,000 has been 
formed by local people and capitalists 
of Findlay, Ohio, for the purpose of tak- 
ing over the Visible Pump Co., whose 
general offices are in this city and whose 
factory is at New Haven, Ind. 

The new company has secured an op- 
tion on the plant of a former Findlay 
motor car company. This plant has 76,- 
000 square feet of fluor space, a modern 
heating plant, a considerable amount of 
mechinery and is connected by a spur 
with a nearby railroad. Operations will 
be commenced in the new plant shortly. 
The company makes pumps which are 
covered by patents owned by the August 
Bowser estate. S. B. Rohrer will con- 
tinue as the president. 





MOTOR BOAT S. A. E. MEETING 


NEW YORK, Feb. 14—The Society of 
Automotive Engineers has arranged a 
program for its motor boat meeting to 
be held at the Hotel Commodore on Feb. 
21 at 10:30 a.m. inclusive of papers by 
Elmer A. Sperry, on Compound Oil En- 
gines for Marine Uses, by Commander 
Ernest Nibbs, formerly of the British 
Navy, on the development and building 
of Diesel engines, and by Albert Hick- 
man on surface propulsion in general 
and with special reference to its use with 
the sea sled type of hull. Joseph Van 
Blerck will be chairman of the meeting. 
The technical session will be followed by 
an informal luncheon, at which William 
Washburn Nutting will act as toast- 
master. 








British Prospect 
for Tractors Poor 


Indications Point to Farm Work 
Being Done by Syndicates 
Owning Fleets 


LONDON, Feb. 4 (by mail)—The Ag- 
ricultural and General Engineers, Inc., 
a post-war combine of over half a score 
of leading and, some of them old estab- 
lished, British engineering firms, largely 
concerned with farm plants, has passed 
the interim dividend on its first and sec- 
ond cumulative preferred stock. It hopes 
to be able to meet this and other charges 
after the close of the fiscal year, 
March 31. 


Lower Prices Made 


Two or three of the companies in the 
combine are makers of farm tractors and 
tractor implements, business in which has 
been very dull throughout the year. Just 
now the prospects of the tractor indus- 
try are least promising of any among 
mechanical industries, largely because of 
the serious drop in the price of farm and 
land stuff, cattle and the like, Farmers 
say that all round they are not aver- 
aging 35 per cent of last year’s prices, 
though in some cases those prices were 
not justified and, in the course of things, 
must have dropped with the reduced cost 
of labor and materials. 

Recently there has been a fall in 
British tractor prices. The Austin is 
now quoted at £300. The Fordson has 
been marked down for some months to 
£205, but the output at Cork is reported 
not to exceed 12 to 14 machines a week, 
and Ford dealers, who all are required to 
stock one tractor, find the business irk- 
some. Appearances point to the British 
tractor business, for some time at least; 
having to depend on syndicates of con- 
tractors owning a score or more and 
contracting for plowing and the rest of 
operations after the fashion of the steam 
cable-plow firms, 

The first cost of tractors is but one 
of the difficulties of this business, prob- 
ably maintenance troubles are a vastly 
more important factor. Automobile deal- 
ers as a class have little practical inter- 
est left in tractors, most of them declar- 
ing that there is nothing for them out 
of the sales. 








